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RENAL NEOPLASMS: AN ENIGMA AND A CHALLENGE 

CLYDE L. DEMIXG 

From the Department of Surgery, Section on Urology, Yale University School of 
Medicine, and the Gracc-Xcw Haicn Community Hospital, A nr Haven, Conn. 

The literature enfolding the subject matter of renal neoplasms reads like a 
novel of romance. The differences of opinion as to the names of the tumors, the 
specificity of sex, their accidental, unheralded discovery, and their behavior 
are tantalizing. The attempt has been futile to teach medical students and 
house officers more than three simple facts concerning renal neoplasms: 1) That 
they are highly malignant; 2) that the only treatment is surgical; and 3) that 
the results are 20 per cent controls for a five-year period. The classifications 
have been confusing, the surgery not well organized, and the results discouraging. 
Many of the classifications are so long and complicated that it is not possible to 
remember them. The many references to a “nephroid” tumor imply that such a 
tumor is associated with the kidney but not necessarily of renal origin, and the 
reader is often misled as to the anatomic origin of the tumor. Furthermore, the 
etiology of renal tumors is still not clear. The work of Lucke in 193S demonstrated 
that cancer in the kidney of the tree frog was due to a virus. Leary, in 1950, 
was successful in producing adenomas in the kidneys of rabbits subsequent to 
the development of nephrosclerosis with local implantation of cholesterol. Cabot, 
has demonstrated conclusively that adenocarcinomas are derived from ade¬ 
nomas; and Kirkman and Bacon claim that renal cancers can be produced in 
the hamster by the use of the female hormone, stilbestrol. Such demonstrations 
are significant and encourage us to continue our efforts to elicit the actual cause 
of neoplastic activation in the kidney. 

It is the author’s ambition to clarify the subject of renal tumors by considering 
their anatomic origin and their behavior patterns in order that we may formulate 
a sound and logical basis for discussion. With this objective, the following classi¬ 
fication is proposed: 


CLASSIFICATION OF RENAL TUMORS 

1) Nephroma (Wilms’) 

2) Hypernephroma, adrenal origin 

3) Carcinoma of the cortex: 

a) Embryonic 

b) Adult 

c) Scirrhus—pelvis 

4) Papillary: 

a) Pelvis 

b) Cortex 

5) Neurogenic: 

a) Neuroblastoma 
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b) Ganglioneuroma 

c) Medulloblastoma 

d) Schwannoma 

G) Sarcoma 

The kidney as an organ is a system of tubes and its physiology, though com¬ 
plex, is now quite well understood. From the standpoint of tumor development 
we may state that the kidney is composed of a capsule, epithelial tubes, a pelvis 
lined with transitional epithelium and a pedicle of blood vessels containing 
varying amounts of mesothelial tissue and nerve tissue. The only nephroma 
which we encounter is the so-called Wilms’ tumor. This tumor contains all the 
histological elements of the kidney and is truly nephroid. To use terms such as 
“histoid,” “organoid” and “hypernephroid mesothelial type of hypernephroma” 
confuses the issue and conveys nothing concrete. To disbar the use of “oids” 
in the classification of neoplasms in and on the kidney would greatly simplify our 
understanding of them and pave the way for a clearer conception of their be¬ 
havior and their response to therapy. 

Hypernephroma .—The hypernephroma is not a true kidney tumor but is 
derived from congenitally misplaced suprarenal tissue. Such misplaced tissue 
has been found widely distributed within the abdomen and even along the 
spermatic cord in the inguinal canal. Wide distribution can also take place 
anywhere on or within the renal organ. The reports of Martland and O’Crowley 
on autopsies in accidental deaths give conclusive evidence in support of this 
possibility. The deposit of embryonic rests makes possible the development of a 
hypernephroma on, underneath or anywhere in the renal parenchyma, and to 
say that a hypernephroma develops only' on the capsule of the kidney is untrue. 
It is the only neoplasm reportedly' found associated with polycystic kidney' 
disease and is the most common renal neoplasm in the pregnant woman, which 
suggests an hormonal factor as the activating agent. These tumors are most 
common in the 6th decade of life and are rarely' reported in children. Other than 
Wilms’ tumor, they' are most frequently' discovered accidentally' by' the phy¬ 
sician. The early' stage of their development is relatively' slow, they' are en¬ 
capsulated and sometimes grow to large size or become large by' intratumoral 
hemorrhage. At other times the primary tumor is secondary' in size to the meta¬ 
static lesion, and such a condition complicates the clinician’s responsibility 
respective to a correct diagnosis. 

Nephroma (Wilms ’).— 1 The 53 names applied to this tumor which is commonly' 
found in children would be almost a day r ’s assignment for a medical student to 
memorize. The Wilms’ tumor may' be a true embiyoma, but it seems logical 
that since it is the only' renal tumor which contains all the elements of the 
kidney it has justly earned the distinction of being called a nephroma after its 
name has been bandied about for 123 y'ears. It will require some effort to make 
this term universal, but it is wise to make the effort in order to clarify the ter¬ 
minology. It is one of the largest renal neoplasms in children, grows rapidly' and 
metastasizes relatively' early' either by direct invasion or blood stream. In 
children it makes no selection of side or sex; in the adult, it is rare but does occur 
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in every decade up to and including the eighth with a high preference for the 
male sex. Many of these tumors are accidentally discovered on routine examina¬ 
tion in children's clinics and hospitals. Ladd of Boston has had one of the largest 
experiences with children's renal tumors and reports 00 to 70 per cent of renal 
tumors to be of this type. In our clinic of general urology only about 30 per cent 
of renal tumors in children belong to this class, the others being carcinoma, both 
embryonic and adult, and neuroblastomas and sympathicoblastomas. Several 
writers have reported bilateral involvement with nephroma. The fact that these 
tumors have been found in foetuses, have been removed surgically within the 
first three days of life and that 75 per cent are found before the fifth year leaves 
no doubt that they belong to the embryonic group of neoplasms. Because of 
the rapidity of their growth, their high degree of malignancy, and the great 
uncertainty as to the results of surgical treatment they still present a challenge 
to Medicine. 

Xcurogenic tumors of (he kidney .—-Tumors derived from the neurogenic milage 
include the neuroblastoma, sympathieoblastoma, medulloblastoma, ganglio¬ 
neuroma, paraganglioma and schwannoma, and take their origin from the nerve 
structures about the kidney and adrenal gland. They used to be called sarcomas. 
Such tumors are found close to the kidney pelvis, anterior, posterior or below it. 
They cause an obstruction to the ureter and interfere with the pyelographic 
pattern to the extent that it is impossible to predict their origin preoperativelv. 
The most embryonic, the neuroblastomas and medulloblastomas, grow rapidly. 
There can be but little significance in the so-called Pepper and Hutchison types. 
The difference is not in the histology of the tumor but in the mode of its dissemi¬ 
nation. The avenues for metastatic development can be explained by Anson’s 
work on the difference between the venous drainage of the right kidney and 
of the left kidney. The right perirenal lymphatic drainage is in close approxima¬ 
tion to the liver, which accounts for the metastases to the liver; while the dis¬ 
semination from a left kidney tumor is directly through the renal vein to the 
prevertebral system and upper skeletal region. We are indebted to Pepper and 
Hutchison for their differentiation of behavior with respect to the development 
of metastases but to Anson for a possible explanation of the biological behavior 
of the left renal tumor. The ganglioneuroma and paraganglioma are more 
adult forms of nerve tumors. The latter are chromaffin tumors and grossly are 
reddish in color, show a lesser degree of malignancy and do not possess anv sex 
hormone. The schwannoma is rare, as only six or seven tumors are reported. 
These develop below the kidney but their x-ray shadows often overlie the kidnev 
shadow, and they are difficult to diagnose clinically. However, thev can usually 
be removed without disturbing the kidney and ureter and are not possessive of a 
high degree of malignancy. The clinician can conceive of these tumors of neuro¬ 
ectodermal origin as perirenal tumors possessing the behavior characteristics of 
the same types of tumors found in the brain and spinal cord. 

Sarcomas. The difference between sarcomas and neurogenic tumors is now 
well recognized, and tissue strains have done much to segregate these tumors into 
proper categories. However, sarcoma of the kidney does occur arising from struc- 



4 


CLYDE L. DEMING 


tures at. the hilum adjacent to the pelvis, from the capsule or even from the 
kidney itself. Such growths become fairly large and are more apt to invade the 
kidney than the neurogenic tumors. They occur in all age groups but are not 
common. They often appear fairly well encapsulated at first and may be as¬ 
sociated with renal calculi. The roentgenograms of sarcoma may show spotty 
areas indicating fatty tissue which often suggests their type. They usually 
grow rapidly and are locally invasive of the kidney and perirenal tissues. They 
can be removed without much difficulty unless they are invasive of the posterior 
abdominal wall, and they are not usually considered as malignant as the other 
tumors. 

Carcinoma .—The carcinomas of the kidney cortex are seen at all ages and 
may be divided into the embryonic and adult types. The embryonic tumor takes 
its origin in the renal blastema while the adult carcinoma may arise, according 
to Cabot, from an adenoma, which is not an uncommon finding in the kidney, 
or from any of the tubules. The adult types frequently present an adenomatous 
character and are apt to develop into large lobulated masses. The embryonic 
cancer grows rapidly, infiltrates the whole organ and metastasizes to the lungs 
through the blood stream. The embryonic tumor is more often found in the 
child or young adult. The adult type grows slowly, at first is encapsulated and 
may be accidentally found on routine physical examination before it has pene¬ 
trated the pelvis and caused hematuria. It infiltrates the renal organ and may 
infiltrate the liver or spleen. The behavior of these tumors is much like the 
behavior of adenocarcinomas elsewhere in the body. The embryonic type is the 
more malignant of the two. 

Papillary carcinoma .—Papillary cancers of the kidney pelvis are similar to 
transitional cell papillomas of the urinary bladder. While it has been known for 
many years that papillomas of the kidney pelvis metastasize to the ureter and 
bladder it is only within the past few years that reports have been made con¬ 
cerning such metastatic lesions from papillary carcinomas of the renal cortex. 
We have made a study of cortical cancers which have showed a papillary charac¬ 
ter. They may include the papillary adenocancers. All cancers 'with papillary 
cellular structure, whether derived from the kidney cortex or pelvis, behave 
similarly. They are not encapsulated, they bleed readily, infiltrate the kidney, 
and metastasize not infrequently to the lower ureter and to the lung. One has a 
right to ask whether all of these papillary tumors do not take their origin from 
the pelvis, some of whose embryonic cells have reached well within the com¬ 
ponent parts of the renal blastema. Twenty years ago we removed a cancer of 
the kidneys and seven years later the patient had a tumor of the lower ureter. 
This was removed. Two years later he had blood}' sputum and a radiogram 
positive for metastatic tumor in the chest. In review of the microscopic sections 
the primary tumor was found to be of papillary character. Three years ago the 
right kidney of a physician 42 years of age was removed by' a general surgeon 
for malignancy. Two years later the lower end of the ureter was removed be¬ 
cause of bleeding. One year later the patient was referred to us for hematuria 
and dysuria. He was found to have an infiltrating tumor of the base of the 
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bladder with no other evidence of cancer. Biopsy indicated the same micro¬ 
scopic picture of papillary carcinoma in all the specimens. 1 he origin of the 
primary tumor was cortical rather than pelvic. A ureterosigmoidostomy was done 
on the remaining side and his whole bladder removed. lie subsequently de¬ 
veloped a metastatic lesion in his abdominal wall and died of the disease. Time 
forbids a discussion of the theories of transmission of papillary renal tumors to 
the lower ureter and bladder, but other reporters have made observations like 
ours and we are in accord in advising complete ureterectomy including a portion 
of the bladder for all tumors of the kidney, whether cortical or pelvic, which 
present a papillomatous character. The other tumors of the kidney pelvis, such as 
the scirrhus and epidermoid types, belong to the same category as the papillary 
carcinomas, show the same biological behavior as the papillary carcinomas and 
demand the same serious consideration for treatment. A difference in degree 
of malignancy of a tumor of the kidney pelvis has little significance when all 
haA-e such a high degree of potential growth and are ultimately fatal. 

Metastatic developments .—Neoplasms of the kidney present as many, if not 
more, problems dealing with metastases than any other group of neoplasms. 
The surgeon many times removes renal neoplasms when the prognosis seems 
good only to find that some time within one year to twenty years the patient 
has a metastasis. Beer wrote many years ago, “we do not know Avhat biological 
forces delay the development of secondary tumors.” All the reports containing 
the largest series of cases are in accord that renal tumors metastasize to the 
lungs, bones, liver, regional lymph nodes, spleen, adrenal, opposite kidney, 
heart, brain and seminal vesicles in that order of frequency. (Abeshouse and 
Wienberg; McDonald and Priestley; Smith, Deming.) Thus to recommend 
the resection of the para-aortic lymph glands, whether the}' are invoh'ed or not, 
in all cases of renal neoplasms does not appear sound. The hypernephroma, the 
nephroma (Wilms’), embryonic cancer, and the papillomas may by-pass the 
local lymph nodes and present their secondary growths in the lungs and bones; 
AA'hile adult cancers, together with the adenocarcinomas, the scirrhus cancers 
and sarcomas, do im-olve the local regional lymph glands at the hilum of the 
kidneys and may be considered for resection at the time of the nephrectomy. 
If one keeps in mind the behavior of the different types of renal tumors and 
follows each patient after nephrectomy to his death the real facts appear: that 
a good number survive free years but die of a metastatic lesion or lesions between 
the 5th and 10th years and some even later. GraA T es reports the case of a patient 
who died of metastasis 20 years after the original tumor Avas removed, and there 
are a number of patients in our series Avho died of the disease betAveen the 10th 
and loth years. So far, we do not knorv what forces check the growth of these 
tumors for many years. To go one step further, Bumpus, Beer, Hyman and 
Mann have reported the spontaneous disappearance of lung metastases. Churchill 
and Barney report the successful removal of a solitary nodule in one lung, and 
a long follow-up period indicated that the patient remained in good health 
without further evidence of the disease. The existence of a solitary metastasis 
must be an exceedingly rare condition, but these cases of spontaneous disap- 
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pearance of the secondary lesions relate entirely to the hypernephromas and 
not to the other types of renal tumors. 

Radiation of renal neoplasms .—Radiation of renal neoplasms has been applied 
in a desultory manner. Waves of enthusiasm have been followed by waves of 
defeatism, and it would seem that no one has really ciystallized this form of 
treatment for clinicians. Radiation has been used as the last straw or because 
it was thought that it might play' some part in preventing metastases. The only' 
sound basis for radiation is the sensitivity of the tumor. It is known that the 
nephroma (Wilms’), the hypernephroma, embryonic carcinoma and the sarcoma 
respond to radiation. Wharton suggests radiation of nephroma (Wilms’), 
while Ladd deprecates its value; Munger believes that radiation does only 
temporary damage to neoplasms. To radiate large kidney neoplasms or deep- 
seated metastases with the hope of full control is folly. Radiation will reduce 
the size of the responsive tumors but as far as complete control of the growth 
is concerned we can not yet expect full control of the tumor growth by' radiation 
alone. One can expect cessation of bleeding, and we have used x-ray therapy' 
in conjunction with ligation of the ureter to stop bleeding and for palliation in 
patients who have an inoperable tumor. However, proof that roentgen therapy 
will control the growth of renal tumors has not yet been given. Certainly, it 
should not be employed until a microscopic study has been made to determine 
the tumor’s type and hence its probable sensitivity to radiation. 

Treatment of renal neoplasms .—Nephrectomy has always been and still is the 
treatment for malignant disease of the kidney provided the growth can be re¬ 
moved. Much interest has been shown with regard to the operative approach 
to the tumor. The loin incision has for many years maintained its popularity, 
but during the last 3 years Chute and others have favored the transthoracic 
approach as giving an unexcelled exposure of the tumor and the pedicle of the 
kidney. No doubt thoracic surgery has influenced and stimulated this method 
of approach, and numerous operators in various countries have successfully' 
performed nephrectomies by this route. More recently, Nagamatsu has sug¬ 
gested a dorsolumbar approach with subperiosteal resection of segments of the 
tenth, eleventh and twelfth ribs to avoid traversing the thoracic cavity. Both 
incisions have been used in our clinic and have given equal satisfaction in ex¬ 
posure of the pedicle. Ladd advises the transabdominal approach and ligation 
of the vessels before mobilizing the tumor and shows statistically' superior results. 
This is possible in children but more difficult in adults. There is no doubt that 
much is to be said in favor of ligating the pedicle before freeing the kidney' 
and tumor for in so doing the many tumor cells which might be scattered through 
the blood and lymph streams are held in check. When the tumor is inoperable a 
biopsy should be taken and the ureter ligated, provided the kidney' is not in¬ 
fected; and supplemental x-ray' therapy may' be given if the tumor is radio¬ 
sensitive. It would seem unnecessary' to resect the peri-aortic lymph glands in 
those tumors whose metastases ordinarily occur through the venous blood 
stream to the lungs and bones. Surely' patients with papillary' tumors of the 
renal cortex and all patients with tumors of the pelvis should routinely' have a 
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removal of the ureter and segment of the bladder. W e believe that the surgical 
technique concerning renal tumors is now clearly defined but we urge that the 
surgeon at the time of nephrectomy ascertain by immediate biopsy the type 
of tumor with which he is dealing. 

Results .—The control of renal neoplasms, except for the nephroma and neuro¬ 
genic tumors, can not be determined by a 5-year follow-up or even by a 10-year 
follow-up. We have in our clinic records of 132 consecutive renal tumors in the 
past 25 years. All have a microscopic section. All have a complete follow-up to 
date or to the death of the patient. The control of the renal tumors in the above 
series by nephrectomy is 9.0 per cent. This is humiliating, but if one compares 
these results with the results of treatment of malignancies of other internal 
organs it is not too bad when compared with lung cancer at 2 per cent, gastric 
cancer at 6 per cent and prostatic cancer at 5 per cent. 

The author feels that our past conception of control of renal malignancies has 
been incorrect and that we have been far too optimistic regarding the actual 
results. The only true determination is the complete follow-up of every case. 
In every case, a microscopic study of the tumor should be made and its character 
noted. The reports by Foot, Humphreys and Whitmore of 295 cases are instruc¬ 
tive but there are too many indeterminate cases, although they have made 
allowances for the cases which have not been followed to the end. Ladd presents 
a remarkable report on the treatment of children’s renal tumors. Priestley and 
Broders add another favorable list. The many individual reports of a few suc¬ 
cessful controls add interest but do not help us arrive at an absolute conclusion. 
The author does not place much credence in the difference between a granular 
cell or clear cell hypernephroma because both tumors prove to be lethal if left 
in place. Tumors do vary in degree of malignancy and patients vary in their 
defense to malignant growth, but the surgeon should not take credit for the 
control of a renal malignancy which he has removed until the patient has sur¬ 
vived 15 to 20 years without a recurrence or autopsy reveals no evidence of 
tumor. 

We have taken the challenge of the problem of renal tumors seriously and 
attempted to disclose why we can not obtain better results. We harm noted the 
delay in diagnosis and treatment as applied to the doctor and patient, the doctor 
alone and the patient alone. We would like to lay some of the blame upon the 
procrastination element, but we can not do it. Patients who refused earlv treat¬ 
ment and patients whose doctors prescribed styptics and pink pills to stop 
bleeding have the same recovery record as the 45 per cent whose tumors gave no 
symptoms, were accidentally found and were immediately treated. The biologist 
might truly argue that the delayed cases had time to develop a defense mechanism 
to the tumor growth. The typing of these tumors has not been of any particular 
advantage in solving this problem of control. Is the tumor malignant or is it not? 
Yvill it metastasize by lymphatic channels or by way of the blood stream? Is it 
radio-sensitive? We have no way to measure a patient’s resistance to tumor 
growth. W e have advanced in our knowledge of the behavior of renal tumors and 
have developed a sound surgical approach to their removal, but even with the 
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Papanicolaou stain of the urines, new serological tests for cancer and cystoscopy 
and x-ray procedures by means of which an earl} 7 diagnosis can be made, the 
enigmas of the problem seem almost insurmountable and the challenge to raise 
the actual percentage of control of renal tumors and their metastatic lesions is 
as great as ever. This challenge the author begs the urologist to accept and 
to make another effort to improve the percentage of control by the use of radio¬ 
active isotopes in association with surgery. The research of Moore and his co¬ 
workers in Minneapolis, Davis in Chicago and Selverstone and White in Boston 
indicates not only a high degree of accuracy in determining the presence of nerve 
and epithelial tumors and sarcomas with radioactive isotopes but a precise focal 
localization in 95 per cent. Malignant tumors of the kidney contain these tissue 
elements. The isotope diiodofluorescein has a special affinity for tumor cells so 
that not only the primary tumor but the metastatic transplants to lymph nodes 
and peritoneum are readily detected. The technical procedure is not difficult 
in its application and would add but a few minutes additional time for the 
operating surgeon noth the assurance of localizing tumor tissue and recognizing 
the lymph glands involved in metastatic renal tumor so that such tissues which 
might otherwise be left behind can be removed if operable. Sufficient work with 
tumors using radioactive isotopes has already been done to conclude that their 
use in conjunction with the surgical treatment of renal tumors is well within 
the realm of our present-day consideration. We are living in the atomic age. 
We must be atomic urologists and invoke the use of the radioactive isotope, 
for it is reasonable to expect that it will provide the next cog in the chain of our 
efforts to control renal malignancies. 

SUMMARY 

A plea is made for a simple classification of renal tumors based on their tissue 
origins and biological behavior. 

The exposure of large renal tumors by the transthoracic route or Nagamatsu 
incision offers technical advantages in the adult patient. 

Biopsy of every renal tumor should be made at operation. 

Lymph node resection of para-aortic nodes is necessary only in those tumors 
which biologically metastasize to local lymph nodes rather than through the 
blood stream to distant organs. 

The enigmas of renal tumors will persist until the cause of renal malignancy 
is divulged. 

The challenge for an improved percentage of control of renal malignancy 
may reasonably be found in the use of radioactive isotopes. 

7S9 Howard /Ire., New Haven, Conn. 
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CARCINOMA IN A POLYCYSTIC KIDNEY 
WILLIAM F. JOHNSON 

The combination of a malignancy and polycystic disease in the kidney is a rare 
combination. In 1934, Walters and Braasch reported 3 cases of malignancy oc¬ 
curring in a polycystic kidney. Only one of these cases, an adenocarcinoma, 
grade 3, was reported in any detail. In 1937, Tomaff reported a case of “Hyper¬ 
nephroma With Polycystic Degeneration” but no mention was made of any 
pathological findings. Melicow and Gile reviewed the literature in 1940, and added 
a case of their own. Theirs was the first detailed report of a hypernephroma in a 
poKcystic kidney, and the only case in which the diagnosis was made preopera- 
tively. A similar case was reported in detail by Bobbitt in 1943. The latest report 
of this rarity was in 1946 by Hayward. Hayward’s case, a hypernephroma, was 
similar to ours in that polycystic disease was not suspected preoperatively and 
no pathological changes were noted in the opposite kidney. The cases of Melicow 
and Gile, Bobbitt and Hayward are the only full case reports in the literature. 
The pathology in these 3 cases was identical. Two cases, an angiomyosarcoma and 
a fibrosarcoma occurring in polycystic kidneys, were reported by Lowsley and 
Curtis in 1945. This brings the total number of cases in the literature up to eight. 
All have pathological confirmation. A benign intracystic papilloma in a polycys¬ 
tic kidney was described by Wells in 1936. Our case but for its malignant changes 
is similar to Wells’ case. 

It was our privilege to observe a case of malignant papillary cystadenomas in 
a polycystic kidney. This case is reported because of its rarity and interesting 
aspects. 


CASE REPORT 

A 58-year-old laborer entered the Veterans Administration Hospital, Lincoln, 
Nebraska on Februaiy 5, 1948, with complaints relative to his lower extremities 
suggestive of occlusive peripheral vascular disease, due to arteriosclerosis. No 
genito-urinary symptoms were present. 

Physical examination revealed a well-developed, slender, white male of the 
stated age, not acutely ill. Heart and lungs were negative. Blood pressure was 
160/95; pulse was 92, regular and of good quality. Abdominal examination was 
nssentialK negative. Myocyanosis of both feet was present. 

Bilateral dorsalis pedis pulsation was easily felt. There was a slight coldness of 
both feet. The initial impression was obstructive peripheral vascular disease, due 
to generalized arteriosclerosis. 

Because of the slightly elevated blood pressure, an excretory urogram was ob¬ 
tained and revealed distortion of the calyces in the left kidney, with outward 
displacement. A tentative diagnosis was made of a possible tumor or solitary 
cyst, of the left kidney. Bilateral retrograde pj-clograms made with diodrast re- 

Reacl at annual meeting, South Central Section, American Urological Association 
Houston, Texas, October 31, 1951. 
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vealed a definite distortion of the superior calyx on the left in the form of a sweep¬ 
ing curve which suggested a solitary c\'st or renal tumor. The right, ietrograde 
pyelogram was considered normal. X-ray of the chest was negative. X-ray of the 
extremities for evidence of calcified vessels was negative. 

Urine examinations on several occasions were normal. Blood chemistry studies 
were within normal limits. The Kahn test was negative. 

A paravertebral block was performed on the left side, and was followed by 
improvement in circulation, so that a left lumbar sympathectomy was lecom- 
mended by the general surgical service. 

On March 16,194S left lumbar sympathectomy and left nephrectomy were per¬ 
formed. Exposure of the left kidney revealed a slightly enlarged polycystic kid¬ 
ney, with a small oval, firm nodule at the lower pole. A biopsy from the nodule 
was reported as malignant. A left nephrectomy was done. 

Postoperatively the patient responded well. He was ambulant on the third 
postoperative day and the sutures were removed on the eighth day. The wound 
was well healed. The patient responded well to left lumbar sympathectomy, 
noting relief from pain, cyanosis, and sweating. 

Pathological report (Dr. Paul Ivisner): Specimen consisted of a left kidney 
which weighed 1S5 gm. and measured 12 cm. hi length, 6.5 cm. wide in the mid¬ 
portion and 3.S cm. thick in the midportion. The external surface showed nu¬ 
merous thick-walled cysts, varying in size from 2 mm. up to l.S cm. in diameter. 
These cysts were uniformly distributed throughout all portions of the kidney. 
The kidney surface was smooth and glistening with the exception of the cysts. 
Upon puncturing the cysts adjacent to the surface, a thin brown-colored fluid 
could be expressed. Section of the kidney disclosed numerous, large cysts in the 
medullary portion which varied in size from 3 mm. up to 2.1 cm. in diameter. In 
the lower pole four small tumor nodules varying in size from 2 mm. up to 7 mm . 
in diameter were seen. These tumor nodules were yellowish gray in color and 
moderately firm in consistency. The pelvis was moderately compressed due to 
large cysts. The mucosa of the pelvis was slightly hemorrhagic, but otherwise 
showed nothing of importance. 

Numerous sections taken for microscopic examination revealed several sec¬ 
tions of the tissue showing numerous, small cysts, filled for the most part with a 
thin, light pink-staining material. A few* of these cysts appeared to be dilated 
tubules which were filled with a thick, dark pink-staining colloidal material. A 
biopsy specimen taken for frozen section and then for paraffin section was com¬ 
posed entirely of tumor tissue which was anastomosing papillary structures 
lined by a single layer of columnar epithelium. 

The striking feature was the presence of small collections of lipoid containing 
foam cells, which were a part of stromal reaction and not neoplastic. There was 
no evidence of capsular formation and the neoplastic invasion into the paren¬ 
chyma appeared to be uninhibited. There was only mild malignant mytosis. A 
diagnosis was made of polycystic renal disease, with papillary cystic adenomas, 
malignant, grade 1. Follow-up examinations, 3 months, 6 monthsand2 vearspost- 
operatively revealed no evidence of metastasis or renal failure. Postoperative 
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excretory urography performed during the follow-up examinations have re¬ 
vealed no change in the right pyelogram. 

SUMMARY 

A review of the literature of a renal neoplasm occurring in a polycystic kidney 
has been presented. 

A case of malignant papillary'- cystadenoma in a pofycystic kidney is reviewed, 
the ninth to be reported in the literature. 

500 Medical Arts Bldg., Springfield, Mo. 
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SPONTANEOUS BILATERAL PERIRENAL HEMATOMA 
GUSTAVE S. LINK 

Although hematomas about the kidneys are seen not infrequently, those hema¬ 
tomas which are of spontaneous, nontraumatic origin are relatively rare, and 
rather infrequent reports concerning them are to be found in the literature. In 
1933, Polkev and Vynalek made a thorough review of all the literature concern¬ 
ing spontaneous perirenal hematomas reported up to that time, and found a total 
of only ITS such cases. Since that time the additional cases that have been re¬ 
ported in the American literature are by: Aschner and Klinger, Miller an dCordon- 
nier, Fort. Scrivner, Longmire, Irwin. Keefer. Coppridge, Moore, Counseller 
and Emmett, and \\ ever and Perry. 

In their series Polkey and Vynalek found that the causative factors responsible 
for the perirenal hematomas were most commonly renal diseases such as nephritis, 
renal tumors, infections, etc., and that these comprised 69 per cent of the cases. 
Disease of the blood vessels accounted for 29.2 per cent of these cases, the most 
common being arteriosclerosis, and peri-arteritis nodosa, which accounted for 
7 cases of the ITS. 

The svmptomology and diagnosis of this condition have been discussed in 
sufficient, detail in previous articles as to require little additional comment except 
to note that the condition has been correctly diagnosed in only a relatively few 
cases, the differentiation with perinephric abscess, tumor, or acute intra-ab¬ 
dominal conditions being often very difficult. However, the diagnosis of perirenal 
hematoma may be made if a patient suddenly has an attack of pain in the region 
of the kidney which is followed by the signs of internal hemorrhage and a mass 
in the flank. 

In regard to treatment, it is of interest to note in Polkey and Yynalek’s report 
that of 47 cases where treatment was conservative and expectant, the mortality 
was 100 per cent. When conservative surgical procedures such as evacuation of 
blood clots and drainage were used, as was done in 43 cases, the mortality was 
reduced to 40 per cent. When nephrectomy was used, as in 62 of the cases, the 
mortality was reduced to 24 per cent. At present nephrectomy still ap¬ 
pears in general to give the best results, although occasional cases such as the 
case of Aschner and Klinger in 1951 have been treated successfully with more 
conservative measures. 

Reports of bilateral spontaneous perirenal hematomas are very infrequent in 
the literature, and of the ITS foregoing cases, only five were bilateral. Two of the 
bilateral perirenal hematomas were caused by nephritis, one by aneuiysm of the 
renal artery, one by adrenal hemorrhage, and one by peri-arteritis nodosa, as 
was the case being here presented. The following is a report of a case of bilateral 
spontaneous perirenal hematoma caused by peri-arteritis nodosa: 

CASE REPORT 

A 36-vear old white man was admitted to the hospital April IS, 1950, with 
gross hematuria, burning on urination, frequency of urination, and nocturia. 
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The symptoms began about 1 week prior to admission, following an upper respir¬ 
atory infection. Since the onset of symptoms the patient had been aware of swell¬ 
ing of his ejmlids. He denied any previous illness except psychosis treated with 
shock therapy in 1944. On admission his blood pressure 'was 170/105, temperature 
98.5F, pulse 76, respirations 20. He had edema of both lower eyelids. The chest 
was clear, the heart was not enlarged to percussion and no murmurs were heard. 
The abdomen revealed no tenderness or abnormal masses, and the liver, kidneys, 
and spleen were not palpable. The clinical impression was that of acute nephritis. 
Laboratory findings: Red blood cells 5,060,000, hemoglobin 14 gm., white blood 
cells 10,200, nonprotein nitrogen 33.3 mg. per cent, creatinine 1.1 mg. per cent, 
cholesterol 166.6 mg. per cent. Urinalysis revealed specific gravity 1.012, trace 
of albumin, no sugar, and numerous red blood cells. Retrograde pyelogram was 
negative. Throughout the hospital stay the patient’s temperature ranged from 
99.6 to 101F, Prothrombin time 87 per cent of average normal, prothrombin 
concentration 63 per cent. Serology negative. Smear and culture of bladder urine 
were negative for tuberculosis. Urine culture showed a growth of beta hemolytic 
streptococcus. Platelet count was 376,800. Five additional examinations of the 
urine showed very faint trace of albumin. The urine cell count decreased to 1 
red blood cell and 1 white blood cell. The patient improved throughout the hos¬ 
pital stay and was discharged on April 28, 1950 wdth no hematuria but his tem¬ 
perature still stayed around 100F. 

The patient was re-admitted 3 days later. He now complained of onset of pain 
in the right flank suddenly after having a bowel movement, the day before ad¬ 
mission. The pain was sharp in character and radiated from the back and flank 
along the crest of the ileum but not down into the leg or scrotum. With the on¬ 
set of pain the patient was unable to urinate, except for a very small amount the 
night before admission and on the day of admission. The patient denied hema¬ 
turia. Physical examination revealed the patient to be in no acute distress. Blood 
pressure was 140/76. The patient was experiencing right flank pain on deep res¬ 
piration. Examination of the abdomen revealed that the bladder was distended 
one-half the distance between the pubis and the umbilicus. Moderate tenderness 
was present about the left groin and flank. The liver and spleen were not palpable. 
On rectal examination, there was no tenderness. The prostate gland was firm and 
nontender. It w r as not enlarged. On admission an indwelling catheter was inserted 
and 350 cc. urine obtained. Blood count showed a red blood count of 2,780,000, 
8 gm. hemoglobin, 51.2 per cent. White count 8,600. Nonprotein nitrogen was 
42.5 mg. per cent. Urinalysis showed specific gravity: 1.016, plus 1 albumin, 
negative sugar, 2 white cells per high power field. Excretory and retrograde 
urograms showed displacement of the right kidney and apparent obliteration of 
the right psoas shadow, strongly indicating the diagnosis of perinephric abscess. 
Until May 6 the patient’s temperature varied from 101 to 103.6F. The non¬ 
protein nitrogen was 40 mg. per cent. Two additional blood counts showed a rise 
in the white blood cells to 12,750 and then 24,900; urine cultures showed para¬ 
colon bacilli. The patient was taken to the operating room, and the right peri¬ 
renal space was found to contain firmly adherent dark brown blood clots. The 
kidney was normal in consistency and there appeared to be no tumors within the 
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kidney. On the anterior surface of the kidney there were two small grayish spots 
resembling infarcts. A portion of the clots was removed, but the gteatei poition 
appeared to extend medial to the kidney toward the large vessels and peiitoneum, 
and since no active bleeding was present these clots were not disturbed. A drain 
was inserted and the wound was closed. The patient’s temperature gradually 
subsided. The nonprotein nitrogen dropped to 26.1. The blood culture was nega¬ 
tive after 10 days. The urinalysis continued to show very faint traces of albumin 
and also faint traces of sugar and the cell count was normal. On hi ay 10 the 
patient had a convulsive seizure at which time the blood pressure was 170/114. 
Following the seizure the patient responded well to questioning. The following 
day the patient had some vomiting, headache, blurred vision, dizzy spells and 
periods of nervousness. It was noted that the patient was having definite periods 
of confusion. On May 16 the patient was improved and was discharged, trans¬ 
ferred to the State Hospital because of psychosis. 

The patient was readmitted July 3. Several days previously the patient had 
chills, fever, pain in the left flank and left lower quadrant, accompanied by pro¬ 
fuse diaphoresis. He had no urgency, but there was frequency and nocturia. 
The patient denied hematuria. Physical examination revealed the patient to be 
profusely sweating. The blood pressure was 180/100. The temperature was 100F, 
pulse 100, respirations 34. The examination of the heart revealed a short, sharp, 
systolic, mitral murmur. Examination of the abdomen revealed a right healed, 
lumbar scar intact except for a small sinus. The left kidney was found to be 
palpable and tender. During the first 15 days of hospital stay the patient ran a 
low grade fever, occasionally as high as 101,4F. Examination of the urine revealed 
essentially negative urinalysis except for 7 red blood cells per high power limits, 
and urine cultures were negative. Two examinations of the feces for occult blood 
were positive. X-ray studies revealed lobular atelectasis of the lower lobe of the 
left lung on July 3, negative retrograde pyelogram except for malrotation of right 
kidney and slight mesial displacement on July 6. X-ray examination of the gall¬ 
bladder, upper gastro-intestinal tract, colon and skull were negative. On July 20 
the patient was taken to the operating room and a transabdominal left nephrec¬ 
tomy was performed. The patient did fairly well, the postoperative elevation 
of temperature subsiding in 5 days. The nonprotein nitrogen went as high as 86 
mg. per cent and then subsided to 46.1 mg. per cent. Bone marrow smear done 
on July 20 showed that the marrow contained a large number of atypical cells 
with many polymorphonuclears having nuclei with 8 to 10 segments. The eosino- 
philes were in the upper limits of normal. The proportions of red and white blood 
cells were about 1 to 12 (normal about 1-4). This indicates rather severe bone 
marrow injury with abnormal young and adult forms. The evaluation of the 
coagulation mechanism of the body on August 2 revealed: 1) clotting time nor¬ 
mal; 2) no evidence for circulating anticoagulant; 3) no increased activity of 
fibrmolysin; 4) normal clot retraction; 5) normal prothrombin time; 6) normal 
bleeding time; 7) questionably positive Rumple-Leid test (65 per cent drop)- 
8) eosmophilia from 750 to 1000 per cubic millimeter; 9) border line low platelet 
count. This indicated approximately normal coagulation mechanism and vessel 
wait reactivity. The patient was discharged on August 5 in fairly good condition. 
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Study of the specimen showed that the left kidney and capsule weighed 963 gm. 
The kidney was greatly enlarged and its surface was light red with numerous ir¬ 
regular, dark red pitted scars. The capsule in some areas measured 2 cm. in thick¬ 
ness and consisted of firm fibrofatty tissue with areas of hemorrhage and necrosis. 
When the capsule was stripped, the kidney was found to be partially surrounded, 
and separated from the capsule by very extensive subcapsular hemorrhage. 

Microscopic examination showed extensive subcapsular hemorrhages of the 
left kidney with thrombosis of the veins within the kidney. In these sections there 
was no evidence of primary disease of the blood vessels, except for evidence of 
arterial hypertension. 

The patient was readmitted November 27. The patient had done very well 
since discharge until 1 week before this admission, when he noted loss of appetite 
followed by nausea, and a decrease in total urinary output. He also had dryness of 
the throat and for the past 3 days headache, vertigo and dyspnea with nonpro¬ 
ductive cough. Examination revealed the patient to be acutely ill. The blood 
pressure was 210/130, temperature 96F, pulse 100, respirations 40. The lips were 
pale and tongue was coated and furred. The patient was markedly dyspneic, 
with shallow, labored respirations. The lungs were clear. The abdomen contained 
a questionable epigastric mass which felt smooth and tender, and was slightly 
tympanitic. There was tenderness in the right lumbar fossa. Urinalysis: specific 
gravity, quantity not sufficient. Albumin 4 plus, sugar negative, white blood 
cells 150-200, red blood cells 0-1. Blood count: red blood cells 2,060,000, white 
blood cells 12,450, hemoglobin 6.5 gm. or 41.7 per cent. Nonprotein nitrogen 
150 mg. per cent. The temperature spiked from about 96.6 to 102F, the pulse 
remaining constantly elevated and the respirations varying between 20 and 30. 
The patient remained constantly very pale and dyspneic. The respirations re¬ 
mained labored throughout the hospital stay in spite of an oxygen tent. The 
tenderness in the upper abdomen persisted and oliguria became even more pro¬ 
nounced in the following days so that onty a few drops of urine could be obtained 
per day. On the third hospital day he became semicomatose and started vomit¬ 
ing frequently. A repeat urinalysis revealed essentially the same findings as the 
first day of admission. He received two blood transfusions, but had no noticeable 
improvement. The patient died December 1, 1950. 

Autopsy disclosed peri-arteritis nodosa with characteristic vascular lesions in 
the coronary, pancreatic, renal, adrenal and prostatic arteries and generalized 
lymphadenopathy; uremia with uremic arteriolar and glomerular changes in the 
right kidney; marked cardiac hypertrophy and dilatation with congestion of the 
spleen, liver, gastro-intestinal tract, ascites (1000 cc), bilateral hydrothorax 
(rt. 1500 cc, It. 500 cc); organizing pneumonia of both lungs, left surgical nephrec¬ 
tomy and nephrectomy scar; right flank surgical scar and perirenal fibrosis; 
chronic cholecystitis; congestion and edema of the bladder (indwelling catheter). 

Peri-arteritis nodosa itself was first described by Kussmaul and Maier in 
1SGG; when an exhaustive review of the world literature was made by Boyd in 
1939, only a total of 395 cases had been reported. However, since that time, cases 
have been reported with rapidly increasing frequency. 

It is of great interest to note that in recent years many have come to believe 
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that peri-arteritis nodosa is the result of an allergic vascular reaction. Rich, in 
1942, showed that the disease often appears following serum sickness or sensitivity 
to sulfonamid compounds. Allen, in his book The Kidney, published in 1951, 
states: “The pathogenetic role of hypersensitivity developed during the course 
of a prolonged infection was stressed by Gruber, convincingly reaffirmed by 
Spiegel, and subsequently effectively investigated bv Rich with particular em¬ 
phasis on the effects of the sulfonamides. The hypersensitive concept of the na¬ 
ture of peri-arteritis nodosa is now generally accepted. Supporting evidence for 
the allergic hypothesis from human material is derived from the eosinophilia in 
the peripheral blood and in the local lesions, the fibrinoid alteration in the vessels, 
and the common association with asthma and glomerulonephritis. Because of 
the increased opportunity for sensitization on account of the use of antibiotics, 
vaccines, and sera in wholesale quantities, it is believed that the incidence of 
peri-arteritis nodosa has increased considerably in recent years.” The importance 
of these factors in relation to spontaneous perirenal hematomas becomes apparent 
from the fact that the most commonly involved organ of the body in cases of 
peri-arteritis nodosa is the kidney. Arkin showed that at necropsy 80 per cent of 
cases of peri-arteritis nodosa showed renal involvement. Ralston and Ivvale in 
1949 in a study of 30 cases found that renal insufficiency was the immediate cause 
of death in a third of the cases. In one of these there had been a large perirenal 
hemorrhage from a hemorrhagic infarct in one kidney. Therefore, with the in¬ 
creasing incidence of peri-artei'itis nodosa as noted by Allen, and the high per¬ 
centage of pathological renal involvement present in this disease, one is led to 
expect that peri-arteritis nodosa will become increasingly more prominent, as an 
etiological factor causing spontaneous perirenal hematoma. 


SUMMARY 


A case of spontaneous perirenal hematoma is presented, with perirenal hemor¬ 
rhage occurring about one kidney and treated with conservation of the kidnej* 
by evacuation of blood clots and drainage. Subsequently a second subeapsular 
spontaneous perirenal hematoma occurred about the second kidney, requiring 
nephrectomy. The causative factor of both of these hematomas was found to be 
peri-arteritis nodosa. The literature is briefly reviewed and the increasing inci¬ 
dence of peri-arteritis nodosa noted. 


424 TF. Woodruff Ave., Toledo, 2, 0. 
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CYTO-DYXAMIC PROPERTIES OF URINARY NEOPLASMS 


imately 1 mm. square, washed several times with Slum* solution.to tvltieh 100 
units of penicillin per ml. and 5 mg. of streptomycin liad been added. The fo¬ 
ments were then transplanted into square roller tubes whose interior surfaces had 




Fig. 2. .4, 7-day culture in White’s medium. Some fibrocytic proliferation and epithelial 
“sprouts.” No active growth of epithelium. B, S-day culture in equal parts of autologous 
serum and White’s medium. Epithelial outgrowth tending to form bridge. C, other growths 
projecting outward and then proliferating parallel to explant. 


been prepared in advance with a thin layer of rooster plasma. Media employed 
were equal parts of autologous serum and White’s synthetic medium and White’s 
medium alone. 3 Tubes were placed in a roller drum and incubated at a tempera- 
3 White, P. It., Growth, 10 : 231, 1946. 



20 


R. G. BUNGE 


ture of 37°C. The medium was changed whenever indicated by the pH of the 
neutral red indicator. This was on an average of every 3 days. 

OBSERVATIONS 

In White’s medium, very little proliferation occurred, although the edges of the 
explant remained clear and appeared to be viable (fig. 2, A). The addition of 
autologous serum to the medium resulted in some slight proliferation, although 
the cultures never became stabilized. During the first 24 hours there was a mini¬ 
mal amount of sloughing and rounding of the edges of the explants. In the cul¬ 
tures containing equal parts of autologous serum and White’s medium, the pro¬ 
liferation began after this 24 hour period. It was noted that multiple stalk-like 
sheets of epithelium appeared which, within the next 24 to 48 hours, proliferated 
to a point where they curved toward one another, forming a bridge effect around 
the periphery of the culture (fig. 2, B). A minimal amount of fibroeytic prolifera¬ 
tion was noted. The cells very often presented huge nuclei and pseudopodia. No 
definite tubular formation was noted. In a previous report we had observed the 
presence of large multinucleated cells in the urines collected from kidneys con¬ 
taining carcinoma. At that time we were uncertain as to whether these were neo¬ 
plastic cells or were associated with hypernephroma. It has been suggested that 
they represented proliferating tubular cells. In stained preparations of the cul¬ 
tures, many multinucleated giant cells similar to those seen in the urinary sedi¬ 
ment were observed. It is not contended that the multinucleated cells in the 
urinary sediment are malignant, but the similarity is made as a matter of record. 

In previous attempts to grow this neoplasm in tissue cultures, using balanced 
salt solution, chick embryo juice and human placental cord serum, almost pure 
fibroeytic growth has resulted. It was not until autologous serum was used that 
an apparent suppression of fibroeytic growth occurred and epithelium grew out. 

CONCLUSIONS 

Carcinoma of the kidney has been cultivated in equal parts of autologous serum 
and White’s medium, and its growth pattern described. White’s medium alone 
(with rooster plasma coagulum) maintains carcinoma of the kidney, but does not 
support active growth. 
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ABNORMAL RENAL MOBILITY 


ANTHONY F. KAMINSKY, RUSSELL B. ROTH and ELMER HESS 
From the Urological Dcpailmcnl , SI. Vincent's Hospital , Kite, Pa. 

Abnormal downward excursions of the kidney have been recognized and dis¬ 
cussed bv physicians for generations. The urologist has concerned himself with 
the problem of the correct management of this condition for many years. This 
subject, has led to heated debates in the past, and differences of opinion as to 
the indications for and the techniques of treatment still exist. 

Before the problem was well understood, patients with movable kidneys were 
operated upon for a variety of reasons and often without relief of symptoms. 
No surgical procedure attains 100 per cent results, and there is no more unhappy 
patient than the one who expects and fails to get complete relief after submitting 
to major surgery. By reviewing and re-evaluating past clinical experiences, a 
better perspective of the problem has been gained. By such study, the clinician 
has learned to select meticulously those cases for surgery in which there is reason¬ 
able assurance of improvement or cure. 

Two hundred and forty-one cases of abnormal renal mobility, seen over a 
period of o years, are reviewed here. The normal kidney has an average range of 
motion up to 5 cm.; those exceeding this arbitrary limit are considered to have 
unusual mobility. 

Two hundred and thirty-six were females; 5 were males. 

The age groups are as follows: 


15-20 yrs. 

Xumbcr 

10 

21-30 yrs. 

74 

31-40 yrs. 

57 

41-50 yrs. 

3S 

51-60 yrs. 

36 

61-70 yrs. 

IS 

71 + j rs. 

S 


The right kidney alone was involved in 201 patients; the left alone in 6; and 
the condition was bilateral in 34 patients. 

The complaints presented by these patients are many and varied: 


Presenting Complaint 

Frequency 

Burning, urgency of urination 

Hematuria 

Incontinence (stress) 

Dull, dragging pain, lumbar area 

Intermittent flank pain, radiating to groin 

Mass in abdomen 

Abdominal discomfort, mild pain 

Nausea 

Back pain 


dumber 

39 

37 

4 
3 

32 

14 

2 

21 

5 


Placfd Club)*N U Y.M^ept ember* 19-22^^)51 ® ect ' on ’ Urological Association, Lake 


21 



22 


KAMINSKY, ROTH AND HESS 


Low pain in back S 

Edema 2 

Headache, hypertensive symptoms 3 

Nervousness, loss of weight, fatigue and symptoms not referable to the 
urinary tract . . 46 


The following associated conditions were also found in these patients: 

Urological 

Condition 

H 3 -dronephrosis of pregnancy 
Hj'dronephrosis with renal calculi 
Pyelonephritis 
Renal calculi 
Renal tuberculosis 

Diabetes mellitus mth infected kidnej-s 
Aneurysm of renal artery 
Cystitis and urethritis 


Number 

1 

2 

3 

2 

1 

2 

1 

47 


Nonvrological 


Condition umber 

Acute appendicitis 1 

Carcinoma of the uterus 3 

Gall stones 2 

Spondylolisthesis 2 

Arthritis of lumbar vertebrae 7 

Peine inflammatorj r disease 5 

Multiple myeloma 1 

Hodgkin’s disease 1 


Positive urine cultures were found in 27 patients, although kidney specimens 


were not obtained on all patients. 


ORGANISM 

RIDVE\ 

j BLADDER 

Non-hemolytic streptococcus 

1 

1 3 

B. aerogenes 

l 

4 

B proteus 


1 

B pyoc} aneus 

l 

1 

B cob 

6 
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Surgery was performed on 33 patients of this group of 241. Nephrectomy was 
done for a case of renal tuberculosis associated with a small aneurysm of the 
renal artery. Another nephrectomy was performed at the written request of the 
patient who had a moderate hydronephrosis. A pelviolithotomj’- was combined 
with nephropexy hi another case. The remainder, 30 cases, had nephropexy with 
partial renal sympathectomy. Eight of the patients who underwent operations 
had bacterial infections of the unnaiy tract. 

A survey by questionnaire was made of the 30 patients who had had nephro¬ 
pexies to determine the ultimate results. The results of this sun-ej" are as follows: 


Complete relief of symptoms 14 

Marked improvement, occasional mild symptoms g 

Some improvement, persistent mild symptoms 3 

Recurrence of symptoms (\-rays normal) j 

Unable to obtain follow-up report 3 
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The mere presence of abnormal renal mobility does not imply altered renal 
physiology or perirenal disease. The freely mobile kidney is very often a physio¬ 
logically normal organ, and the degree of descent does not determine pathological 
changes. The actual mobility is unimportant compared to its effect on the ureter. 
A kidney may have only a slightly abnormal excursion and yet produce both 
symptoms and demonstrable evidence of pyelorenal damage. To produce patho¬ 
logical changes, the ptotic kidney must be subject to some obstruction resulting 
in hydronephrotic changes—or infection as a result of stasis. It must be mentioned 
that in some instances, nephroptosis is merely part of the picture of generalized 
visceroptosis, and that these movable kidneys rarely are the cause of sympto¬ 
matology. 

Because nephroptosis does not produce symptoms in most cases, it is impossible 
to assign to it any characteristic symptom complex. A common symptom noted 
by the patient is a dull persistent pain in the lumbar area. This frequently has a 
postural relationship, increasing during fatigue or prolonged periods in the erect 
position and is often relieved by rest in bed. The pain is constant in its location, 
and the patient usually can consistently define the area of pain with the hand. 
Gastro-intestinal symptoms vary, and vomiting is not the rule. In a few cases, 
colic may occur suddenly, accompanied by severe pain in the kidney region with 
radiation down the ureter. In these instances, vomiting may occur. Symptoms 
referable to the bladder are inconstant unless an associated infection is present. 
Digestive disturbances with symptoms simulating conditions of the gastro¬ 
intestinal tract' may be reflex manifestations of the disease but are far from 
pathognomonic. 

The diagnosis of nephroptosis can be made easily. However, if we are to avoid 
the pitfalls of nephropexy, the greatest judgment must be exercised in selecting 
cases for surgical treatment. A thorough urological investigation as well as a 
comprehensive general study of the patient is indicated, and only after careful 
interpretation of the findings, can we predict the advisability of surgery. Neph¬ 
roptosis, per se, rarefy indicates disease. Pathological changes as evidenced by 
delay in emptying of the pelvis or dilatation of the pelvio-calyceal system should 
be demonstrable. Unusual downward excursions of the kidney are frequently- 
found by bimanual palpation of the abdomen. The excretory urogram, however, 
is perhaps the most valuable procedure in making an accurate diagnosis. A series 
of films in the erect and recumbent positions may yield much information rela¬ 
tive to renal function, pyelograpliic changes, and the emptying ability of the 
pelvis and ureter. Pyelectasis and cafyectasis can be more accuratefy interpreted 
by this method than by retrograde filling. In a few instances, we have attempted 
to evaluate a questionable atonic pelvis by repeating the urograms after the 
patient had been up and about for some time or by keeping the patient erect 
during the entire excretory study. We have also repeated tins procedure during 
episodes of pain. To date, however, it has not provided much additional informa¬ 
tion. 

If the urograms are incomplete or inconclusive, retrograde studies are in order 
Films following removal of the catheters should be taken at 5 and 10 minute 
intervals, and possibly later, to determine trapping of the opaque dye in the 
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jelvis. Pyelo-ureterograms should also be made to ascertain the status of the 
ireters. During retrograde filling, the patient’s pain is occasionally reproduced, 
ind this may be significant but not conclusive evidence indicating that the kid- 
ley is the source of the patient’s complaint. 

The patient with nephroptosis is never an urgent surgical case. In noninfected 
lephroptosis, we further test these people with a garment or some form of postural 
dierapy to determine if keeping the kidney in its normal position produces symp¬ 
tomatic relief. Where there is the slightest doubt regarding the clinical significance 
if the nephroptosis, we prefer to observe these patients over a period of time and 
repeat the studies before deciding to operate. 

Many and varied symptoms have been ascribed to the freely movable kidney. 
In evaluating the patient’s symptoms, all possible causes of disturbance other 
than renal mobility must be considered. If we focus too sharply on the descended 
kidney and dimly Anew the rest of the patient, errors in treatment may result. 
Each system must be investigated with suspicion. Careful consideration must 
be given to the patient’s nervous system. Symptoms caused by functional dis¬ 
turbances of the nervous system can closely simulate those of organic origin. 
Symptoms are frequently magnified by the unstable and neurotic individual. 
Unless the utmost care is exercised, these patients will grasp at any suggestion 
of an organic lesion and readily submit to surgical treatment if it is suggested. 
The patient with the well-scarred abdomen deserves considerable contemplation 
before surgery. 

Lesions of the musculoskeletal system may produce symptoms which are often 
misleading and difficult to diagnose. Patients Avith backache, believing they have 
kidney trouble, frequently seek aid from the urologist. Backache must always 
draAv attention to the many possible orthopedic causes. 

For those vague complaints of a gastro-intestinal nature such as indigestion, 
nausea, and gas, Ave can ill afford to forget the viscera contained within the 
peritoneum. X-ray Actualization of the biliary and gastro-intestinal tract may 
be necessary to exclude disease in each system. Critical study is essential if 
surgical treatment is to be properly applied. 

INDICATIONS 

We believe that surgery is indicated to correct or remove pathological condi¬ 
tions. Operative treatment should be reserved for those patients in whom careful 
study has definite^ established the ptosed kidney as the cause of the complaints. 
Where there are signs of obstruction AA'ith pehdorenal damage or del a}' in empty¬ 
ing the peh'is, operative treatment is indicated. If an abnormally movable kid¬ 
ney is the site of repeated recurrent infections, despite conservative treatment 
AA-ith a garment and proper antibacterial agents, surgical correction may be con¬ 
sidered. Nephropexy should be beneficial to the occasional patient AA'ho suffers 
severe episodes of renal colic or so-called Dietl’s crises. Some patients haA'e avoid 
a garment for years AA'ith satisfactory relief of symptoms; others become tired of 
applying and Avearing the belt. Nephropexy is advocated for these individuals. 

Am - operative procedure to correct difficulties due to nephroptosis must be 
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designed to hold the kidney in its normal position, provide free urinary drainage, 
and avoid damage to the renal parenchyma. It would be heedless to fix the kid¬ 
ney itself without correcting the frequently associated lesions of the uretero- 
pelvic area. We believe that a simple technique which will attain these objectives 
will be successful. In our practice, the kidney is dissected free from all perirenal 
tissue. The ureter is also freed for a considerable distance. All bands of tissue 
that may impair drainage are removed. Particular attention is given the uretero- 
pelvic junction so that there is no mechanical interference with pelvic emptying. 
The pedicle is also dissected free of adherent tissue, and the sympathetic fibers 
are interrupted. We realize that this is only a partial sympathectomy, but we 
have fe'.t the procedure useful even though the ultimate results of this procedure 
are not clearly understood. We frequently hammock the kidney by suturing the 
peri-renal fascia according to the Deming technique. After surgery, a pressure 
pad is applied to the corresponding hypogastrium. The foot of the bed is ele¬ 
vated for 72 hours. The patient is usually up in 10 da 3 'S and is checked post¬ 
operative^ with urograms. The patient is sent home 2 weeks following surgery 
and advised to avoid any strenuous exercise for a month. After a 3 month period, 
a recheek examination is made, and if the urograms are satisfactory, the patient 
is discharged. 

SUMMARY 

Renal ptosis as an uncomplicated entity is rareh' an indication for surgery. The 
movable kidney may be the abdominal mass which disturbs the patient’s equa¬ 
nimity, but it would seem that under all ordinary circumstances, reassurance is 
more to the point than nephropexy. When nephroptosis, by virtue of angulation 
and obstruction of the ureter or ureteropelvic junction, is an underhung cause 
or a contributing factor in the production of urinary stasis, it becomes important 
to suspend the kidney. The one feature o: nephroptosis which to a large degree 
defies satisfactory analysis is the factor of pull or drag on the renal pedicle. 

In evaluating a series of 241 cases in which there was demonstrable nephrop¬ 
tosis, a reasonably rigid selection of cases has resulted in surgical treatment in 
33 instances, of which 30 consisted of nephropexy with partial renal denervation. 
Follow-up surve}’- of these 30 eases has shown that the overwhelming majority 
of such patients have been accorded real and welcome relief from symptoms. 
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THE PRINCIPLE OF AORTIC COMPRESSION IN THE MANAGEMENT 
OF MASSIVE HEMORRHAGE FROM THE RENAL 
PEDICLE AFTER NEPHRECTOMY 
H WILLIAM SCOTT, JR , JAMES R CANTRELL a\d PAUL L BUNCE 

From the Departments of Swgery and Urology of the Johns Hopkins University 
School of Medicine, Baltimore, Md 

Loss of conti ol of the lenal pedicle during the course of nephrectomy is a 
hazaid which faces eveiy lenal surgeon The difficulties of adequate exposuie 
and dissection of the lenal vessels are piobably gieatest when a laige tumoi of 
the kidney is appioached through the flank Not only does the mass and limited 
mobility of the tumoi tend to obscuie the operatoi’s view of the hilum, but 
the length of the pedicle is fiequently gieatly reduced The application of clamps 
oi ligatuies to the hilai vessels is all too often a blind procedure guided only by 
palpation If, aftei the tumoi is lemoved, an insecuie hgatuie or clamp slips, 
the ensuing seveie hemonhage may be conti ollable only by lapid packing or 
by digital compiession While piessuie foi a few minutes may peimit subsequent 
isolation and ligation of the bleeding vessels, occasionally the hemoirhage may 
be so piofuse that peimanent packing must be used At times a clamp applied 
to shoit vessels must be left m the w'ound Both the pack and the clamp ate 
temporizing measuies which, although occasionally effective foi peimanent he¬ 
mostasis, may meiely postpone exsanguination until subsequent lemoval 
Since 1916, ovei 1000 nepln ectomies have been earned out tluough the flank 
at the Biady Uiological Institute of the Johns Hopkins Hospital Four deaths 
occuired due to hemoirhage fiom the lenal pedicle in this gioup of patients In 
two instances the ligatuies slipped fiom the \essels as the clamps w r eie being 
leleased One of these patients, who w r as opeiated on in the days befoie blood 
banks, died on the table fiom hemonhage, the W'ound of the othei was packed, 
but the patient died 3 days latei fiom hemoirhagic shock In a thud case, the 
pedicle w as divided and ligated w ithout incident and the flank w'ound urns being 
closed when massive bleeding occuned Aftei a futile search for the open vessel, 
the wound was packed and the patient wms returned to the w r aid wdiere he 
suivived foi about 12 houis In the last case, the pedicle was laceiated by a 
tiansfKion sutuie aftei it had been secuiely clamped Seveie bleeding ensued 
which was finally conti oiled by clamps winch were placed on the pedicle and 
left in the wound, howeiei, the patient died in shock within 24 houis 

These tempoiaiy compiessive measuies are extiemely unreliable at best foi 
peimanent occlusion of laige vessels Having been confionted recently with the 
pioblem of massive bleeding fiom the lenal pedicle which could not be conti oiled 
by packing, we ha\e deiised a technique which permits visualization and clo- 
suie of the open vessels 

OPERVTIVE TI.CIIXfQCE 

The technical plan foi dnect ilsualization and closuie of the bleeding lenal 
vessels is based on tempoiaiy packing of the flank wound, an extensive tians- 
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peritoneal exposure, and temporary occlusion of the abdominal aorta abme the 
origin of the renal arteries. While this plan is applicable to the control of b ced¬ 
ing from either renal pedicle, the details of the procedure (fig. 1) m the manage¬ 
ment of bleeding from the right renal pedicle will be described. 



The anesthetized patient is placed on the operating table in supine position 
with the right side somewhat elevated. Cannulae are inserted into two or more 
veins and blood is started immediately. The right flank and entire abdomen 
are prepared and draped. A transverse upper abdominal incision is placed which 
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THE PRINCIPLE OF AORTIC COMPRESSION IN THE MANAGEMENT 
OF MASSIVE HEMORRHAGE FROM THE RENAL 
PEDICLE AFTER NEPHRECTOMY 

H. WILLIAM SCOTT, JR., JAMES R. CANTRELL and PAUL L. IiUNCE 

From the Departments of Surgery anil Urology of the Johns llophins University 
School of Medicine, Baltimore, Md. 

Loss of control of the renal pedicle during the course of nephrectomy is a 
hazard which faces every renal surgeon. The difficulties of adequate exposure 
and dissection of the renal vessels are probably greatest when a large tumor of 
the kidney is approached through the flank. Not only' does the mass and limited 
mobility of the tumor tend to obscure the operator’s view of the hilurn, but 
the length of the pedicle is frequently greatly reduced. The application of clamps 
or ligatures to the hilar vessels is all too often a blind procedure guided only by 
palpation. If, after the tumor is removed, an insecure ligature or clamp slips, 
the ensuing severe hemorrhage may be controllable only' by rapid packing or 
by digital compression. While pressure for a few minutes may r permit subsequent 
isolation and ligation of the bleeding vessels, occasionally the hemorrhage may 
be so profuse that permanent packing must be used. At times a clamp applied 
to short vessels must be left in the wound. Both the pack and the clamp are 
temporizing measures which, although occasionally' effective for permanent he¬ 
mostasis, may' merely postpone exsanguination until subsequent removal- 
Since 1916, over 1000 nephrectomies have been carried out through the flank 
at the Brady Urological Institute of the Johns Hopkins Hospital. Four deaths 
occurred due to hemorrhage from the renal pedicle in this group of patients. In 
two instances the ligatures slipped from the vessels as the clamps were being 
released. One of these patients, who was operated on in the day's before blood 
banks, died on the table from hemorrhage; the wound of the other was packed, 
but the patient died 3 day's later from hemorrhagic shock. In a third case, the 
pedicle was divided and ligated without incident and the flank wound was being 
closed when massive bleeding occurred. After a futile search for the open vessel, 
the wound was packed and the patient was returned to the ward where he 
survived for about 12 hours. In the last case, the pedicle was lacerated by a 
transfixion suture after it had been securely clamped. Severe bleeding ensued 
which was finally controlled by clamps which were placed on the pedicle and 
left in the wound; however, the patient died in shock within 24 hours. 

These temporary' compressive measures are extremely unreliable at best for 
permanent occlusion of large vessels. Having been confronted recently with the 
problem of massive bleeding from the renal pedicle which could not be controlled 
by packing, we have devised a technique which permits visualization and clo¬ 
sure of the open vessels. 

OPERATIVE TECHNIQUE 

The technical plan for direct visualization and closure of the bleeding renal 
vessels is based on temporary packing of the flank wound, an extensive trans- 
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and the pedicle was divided between the two distal clamps. After the kidney 
was removed it was possible to see that the pedicle was very short and that the 
two pedicle clamps contained a moderate amount of hilar fat in addition to the 
vessels. A ligature was passed behind the proximal clamp and as it was tied 
both clamps were dislodged and profuse bleeding ensued. This was temporarily 
controlled by pressure with a laparotomy pad. Repeated efforts to expose and 
clamp the vessels were unsuccessful and resulted in severe blood loss. Finally, 
the renal fossa was packed tightly with a gauze roll and the wound was closed. 
There was no evidence of further blood loss. Except for moderate abdominal 
distention the immediate postoperative course was uneventful. 

Xine days later the patient was again taken to the operating room for re¬ 
moval of the pack. The incision in the flank was reopened and the pack was 
slowly freed. Massive bleeding occurred as the last portion of pack was with¬ 
drawn. Several attempts were made to visualize and clamp the vessels in the 
depths of the flank wound. The severe bleeding, however, filled the wound so 
rapidly and persistently that attempts to secure the pedicle were abandoned, 
another pack was inserted tightly, and the wound was closed. After blood re¬ 
placement the patient’s condition remained stable, the bleeding again seemed 
to be controlled by the pack and the course was uneventful for the next week. 

On July S, 1951, IS days after the nephrectomy, the patient suddenly began 
to bleed profusely around the pack and immediately went into shock. After re¬ 
inforcement of the packing material and several transfusions, he was again 
taken to the operating room where the plan just outlined was put into effect. 
Under pentothal anesthesia, caunulae were inserted into 3 veins and blood was 
started. A transverse upper abdominal incision was placed, both recti were 
divided aud the peritoneum opened widely. A huge mass consisting of hema¬ 
toma and the gauze pack occupied the retroperitoneal space in the region of 
the right renal fossa. A rent was made in the gastroliepatic ligament, the ab¬ 
dominal aorta at the level of the celiac axis was identified and a sponge in the 
grasp of a heavy sponge forceps was placed in readiness on the aorta. The 
hepatic flexure was reflected downward and loops of bowel were packed out of 
the subhepatic fossa. The posterior peritoneum was incised and the descending 
duodenum was mobilized and retracted medially. The abdominal aorta was 
then occluded by forceful compression against the spine. The huge hematoma 
was entered directly and evacuated manually. Profuse venous bleeding came 
from a round hole in the vena cava representing the site of avulsion of the right 
renal vein. The bleeding was controlled quickly by compression of the marsins 
of the caval opening between the operator’s thumb aud forefinger. A weak 
arterial stream could then be identified coming from behind the cava. This was 
readily controlled by more forceful compression of the abdominal aorta and by 
digital pressure locally. While assistants maintained aortic compression and 
digital pressure over the renal artery the operator closed the opening in the vena 
cava with a continuous suture of 4-0 arterial silk. The Satinsky clamp which 
was in readiness was not required. The sutured vena cava was retracted medi¬ 
ally, the stump of the renal artery was readily identified and transfixed and 
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extends from the lateral aspect of the costal margin on the right to a similar 
point on the left. Both rectus muscles are divided and the wound is opened to 
its full extent. The gastrohepatic ligament is incised and the abdominal aorta 
at the level of the celiac axis is identified by palpation. The aorta is occluded 
at this point by forceful compression against the vertebral column. (Complete 
occlusion of the aorta by manual compression is difficult and compressive occlu¬ 
sion is facilitated by the use of a “stick sponge” or a folded gauze pad in the 
grasp of a heavy sponge forceps.) The hepatic flexure of the colon is mobilized 
and reflected downward. The posterior peritoneum along the descending duo¬ 
denum is incised and the latter retracted medially. The hematoma in the renal 
fossa is then entered and evacuated manually and by the use of suction. "Venous 
bleeding from the orifice of the renal vein is identified and the stump of the 
renal vein or rent in the vena cava is secured bj’ the operator’s thumb and fore¬ 
finger. Suture of the venous opening, if small, may be accomplished at once 
while manual compression of its edges is maintained by the operator’s thumb 
and forefinger. If a large rent in the cava exists, a partial caval occlusion clamp 
such as that designed by Satinsky' may be applied and the detect closed by 
suture. A continuous over and over suture of 4-0 or 5-0 arterial silk on an atrau¬ 
matic needle is satisfactory. 

The vena cava is then retracted medially and the stump of the right renal 
artery is identified. Removal of the pack in the flank wound maj' improve expo¬ 
sure at this point. The open artery is securely transfixed and ligated. If the 
renal artery has been torn out of the aorta the latter may be exposed by further 
medial retraction of the vena cava and the aortic defect closed with continuous 
or interrupted sutures of 4-0 arterial silk. 

After closure of the defects in the vessels aortic compression is released. The 
opening in the posterior peritoneum is closed loosely and the omentum is brought 
over this area. The abdominal incision is closed in layers with interrupted silk 
sutures. A drain is placed in the flank wound and the latter is closed loosely to 
the drain. The technical steps in this procedure are sketched in the accompany¬ 
ing figure. Its successful application is illustrated by the following clinical report. 

CASE REPORT 

V. G. (J. H. H. No. 5747G0), a 55 year old white man, was admitted to the 
Brady Urological Institute of the Johns Hopkins Hospital on June 12, 1951 with 
a 6 month’s history of hematuria. Urological investigation revealed the pres¬ 
ence of a large mass in the right renal pelvis which obstructed the upper calyx. 
A diagnosis of carcinoma of the renal pelvis was made and a right nephro- 
ureterectomy was planned. At operation on June 15, 1951 the kidney was ex¬ 
posed through an incision in the right flank. A'lobilization was difficult and was 
never satisfactory because of a short pedicle. This was partially obscured by 
the large tumor which occupied the renal pelvis. Two renal pedicle clamps were 
applied by palpation, a smaller curved clamp was placed adjacent to the kidney 

1 Satinsk}-, V. P.: Thoraco-abdominal approach for portacaval anastomosis. Ann. Surg., 
128 : 938, 1918. 
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and the pedicle was divided between the two distal clamps. After the kidney 
was removed it was possible to see that the pedicle was very short and that the 
two pedicle clamps contained a moderate amount of hilar fat in addition to the 
vessels. A ligature was passed behind the proximal clamp and as it was tied 
both clamps were dislodged and profuse bleeding ensued. This was temporarily 
controlled by pressure with a laparotomy pad. Repeated efforts to expose and 
clamp the vessels were unsuccessful and resulted in severe blood loss. Finally, 
the renal fossa was packed tightly with a gauze roll and the wound was closed. 
There was no evidence of further blood loss. Except for moderate abdominal 
distention the immediate postoperative course was uneventful. 

Xine days later the patient was again taken to the operating room for re¬ 
moval of the pack. The incision in the flank was reopened and the pack was 
slowly freed. Massive bleeding occurred as the last portion of pack was with¬ 
drawn. Several attempts were made to visualize and clamp the vessels in the 
depths of the flank wound. The severe bleeding, however, filled the wound so 
rapidly and persistently that attempts to secure the pedicle were abandoned, 
another pack was inserted tightly, and the wound was closed. After blood re¬ 
placement the patient’s condition remained stable, the bleeding again seemed 
to be controlled by the pack and the course was uneventful for the next week. 

On July S, 1951, IS days after the nephrectomy, the patient suddenly began 
to bleed profusely around the pack and immediately went into shock. After re¬ 
inforcement of the packing material and several transfusions, he was again 
taken to the operating room where the plan just outlined was put into effect. 
Under pentotlial anesthesia, cannulae were inserted into 3 veins and blood was 
started. A transverse upper abdominal incision was placed, both recti were 
divided and the peritoneum opened widely. A huge mass consisting of hema¬ 
toma and the gauze pack occupied the retroperitoneal space in the region of 
the right renal fossa. A rent was made in the gastrohepatic ligament, the ab¬ 
dominal aorta at the level of the celiac axis was identified and a sponge in the 
grasp of a heavy sponge forceps was placed in readiness on the aorta. The 
hepatic flexure was reflected downward and loops of bowel were packed out of 
the subhepatic fossa. The posterior peritoneum was incised and the descending 
duodenum was mobilized and retracted medially. The abdominal aorta was 
then occluded by forceful compression against the spine. The huge hematoma 
was entered directly and evacuated manually. Profuse venous bleeding came 
from a round hole in the vena cava representing the site of avulsion of the right 
renal vein. The bleeding was controlled quickly bv compression of the margins 
of the eaval opening between the operator’s thumb and forefinger. A weak 
arterial stream could then be identified coming from behind the cava. This was 
readily controlled by more forceful compression of the abdominal aorta and by 
digital pressure locally. While assistants maintained aortic compression and 
digital pressure over the renal artery the operator closed the opening in the vena 
cava with a continuous suture of 4-0 arterial silk. The Satinsky clamp which 
was in readiness was not required. The sutured vena cava was retracted medi¬ 
ally, the stump of the renal artery was readily identified and transfixed and 
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ligated with medium silk. Aortic compression was released and there was no 
further bleeding. The pack was removed through the flank wound. The defect 
in the posterior peritoneum was closed loosely. A Penrose drain was placed in 
the subhepatic fossa and led out through the abdominal wound which was 
closed in layers with interrupted silk sutures. A light superficial pack was placed 
in the flank wound which was loosely closed with through and through wire 
sutures. The patient received 3000 cc blood during the procedure and remained 
in good condition throughout. He was maintained on penicillin and streptomycin 
in full doses during the whole hospital course and never developed any evidence 
of infection in the flank wound, the abdominal wound or the peritoneal cavity. 
After the last procedure he made an uneventful recovery. Both flank and ab¬ 
dominal wounds were healed at the time of discharge on July 19, 1951. 

Pathological examination of the right kidney showed a papillary carcinoma 
of the renal pelvis. The patient has been followed for 3 months and has shown 
no ill effects from the temporary aortic compression. 


COMMENT 

It is beyond the scope of this report to discuss the various techniques which 
have been described for ligation of the renal vessels in the performance of ne¬ 
phrectomy. Suffice it to say that careful exposure and dissection of large vessels 
prior to their interruption is a sound surgical principle of general application. 
Blind clamping and mass ligation of large undissected vascular pedicles are to 
be deplored and is probably associated with an incidence of catastrophe ap¬ 
proaching that which accompanied pulmonary resection with the hilar tourni¬ 
quet before the advent of modern dissection techniques. 

When control of the pedicle is lost during nephrectomy, Rathbun advocates 
gauze tamponade with compression of the vessels against the spine; the pedicle 
is approached from above and secured under direct vision. 2 Most injuries to 
the duodenum, pancreas, adrenal or colon during nephrectomy have been due 
to the blind application of clamps in a bloody field. 3 • 4 • 6 • G If control of the 
pedicle can not be regained under direct vision by Rathbun’s method, it is our 
opinion that the renal fossa should be packed tightly and the procedure which 
has been described above be carried out at once. It would seem Iiighly advan¬ 
tageous to perform an immediate closure of the bleeding vessels since to rely 
on packing alone is to expose the patient to the risk of serious late hemorrhage. 

Aside from the advantage of a wide transperitoneal exposure the important 
principle in this procedure is that of control of arterial bleeding by occlusion 
of the abdominal aorta proximal to the origin of the renal arteries. Aortic occlu¬ 
sion might be theoretically more complete if the aorta were to be dissected out 


2 Rathbun, N. P.: Some of the accidents of renal surgery. J. Urol., 20: 427, 1928. 

3 Goldstein, A. E..: Accidents in renal surgery. Surg., G3 r nec. & Obst., 65: 515, 1937. 

4 Young, H. H. and Davis, D. M.: Young’s Practice of Urology, Philadelphia: W. B. 
Saunders Co., 1926. 

5 Ockerblad, N. F. and Carlson, H. E.: Accidents in renal surgery. South. Med J., 34: 

899, 1947. . 

6 Hvman, A. and Leiter, H. E. Surgery of the inferior vena cava in urologic conditions. 
J. Urol., 45: 813, 1941. 
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and grasped with a non-crushing clamp. However, the abdominal aorta jiroximal 
to the origin of the right renal artery lies between the crura of the diaphragm. 
Its position and the presence of the celiac axis and its branches make this a 
difficult and hazardous dissection. Occlusion of the aorta in this area can be 
accomplished quickh' and easily by forceful compression against the spine and 
this maneuver is better adapted as an emergency measure. The principle of 
proximal aortic compression in the control of profuse arterial hemorrhage is 
applicable to a wide variety of situations. 

SUMMARY 

A technique is described for management of massive hemorrhage from the 
renal pedicle after nephrectomy which consists of temporary packing of the 
renal fossa, a wide transperitoneal exposure, compression of the abdominal 
aorta above the origin of the renal arteries and direct visualization and closure 
of the bleeding vessels. 
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MONILIAL INFECTION OF THE KIDNEY: CASE REPORTS 

DONALD D. ALBERS 

From the Oklahoma City Clinic and the University of Oklahoma Medical School, Oklahoma 

City, Okla. 

This report was prompted by the apparent rarity of this type of infection and 
the recent emphasis by Wood et al. on monilial infections in other parts of the 
body complicating the use of antibiotics. Two cases illustrating main' features of 
this type of infection are reported, along with a discussion of literature, labora¬ 
tory aspects, pathogenicity, and therapy. 

CASE REPORTS 

Case 1. A 28-year-old white woman entered for urologic study on April 15, 
1951. She complained of pain in the right renal area and chronic pyuria. Attacks 
of moderately severe aching pain had occurred on the average of once a week for 
over six months. The pyuria could not be eradicated by any of the common anti¬ 
biotics although the urine could be freed of the gram-negative bacteria. She only 
rarely had a low-grade fever. She had had a right pelviolithotomv a year pre¬ 
viously at which time she had received much antibiotic therapy including Chloro¬ 
mycetin. Past history revealed congenital syphilis, adequately treated, and 
rheumatic fever. Physical examination was essentially negative except for tender¬ 
ness in the right costovertebral angle and mitral regurgitation which was con¬ 
sidered to be due to rheumatic fever. 

Laboratory tests excluding the urinary studies and a positive serology were 
essentially normal. At the time of her first visit microscopic examination of a cen¬ 
trifuged specimen of urine showed 50 pus cells per high power field and an occa¬ 
sional gram-negative bacillus and yeast, cell. Two grams of triple sulfa (sulfadia¬ 
zine, sulfamerazine, and sulfamethazine) daily were prescribed. Culture of the 
urine revealed a pure growth of a yeastlike organism which on adequate study 
proved not to be monilia albicans but a monilia of unknown species. The same 
yeastlike organism was found in a culture of a catheterized specimen of urine on 
May 2, 1951, and on May 8, 1951.* The organism seemed to grow more abun¬ 
dantly after she had taken a considerable amount of triple sulfa. The gram nega¬ 
tive rod was no longer found in urine stained by Gram’s method. On May 3,1951, 
an excretory urogram revealed rather marked calyectasis on the right with recur¬ 
rent formation of a calculus and an essentially normal-appearing pelvis. The left 
kidney appeared normal. Cystoscopy revealed very mild, diffuse, chronic cystitis, 
although she had no symptoms referable to the lower part of the urinary tract. 
The specimen of urine from the left kidney was entirely negative, that from the 
right revealed 15 to 20 pus cells per highpower field and a pure culture of the same 
monilia In view of the rheumatic heart disease, recurrent stone formation, pain, 

Read at annual meeting, South Central Section, American Urological Association, 
Houston, Texas, October 31, 1951. 

* Laboratory studies for monilia on the patients reported in this paper were carried out 
with the consultation of Dr. Homer Marsh, Professor of Bacteriology, at the University 
of Oklahoma Medical School. 
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persistent calyectasis and pyuria, nephrectomy was advised. It was felt that the 
yeast infection was possibly superimposed on an underlying chronic renal in¬ 
fection. 

Nephrectomy was carried out on May 16, 1951, and convalescence was un¬ 
eventful. She was dismissed from the hospital on the seventh postoperative day. 
Repeated urinalyses during the postoperative period have continued to be nega¬ 
tive for monilia, the last examination of the urine being done on August 11, 1951. 
Examination of the excised kidney disclosed infected hydronephrosis with calcu¬ 
lus formation. There was no evidence of invasion of the renal parenchyma by the 
fungi. The same mondial species was found in cultures from the urine in the 
calyces. 

Case 2. A 53-year-old white woman was first seen on March 23,1951 complain¬ 
ing of symptoms referable to the left kidney since 1936, at which time she had had 
painful hematuria and was told she had passed a stone. She experienced mild 
recurring episodes of pain in the left costovertebral angle until the early part of 
1951 at which time the attacks became more frequent. They were more severe, 
resembled renal colic and were associated with pyuria. 

■ Physical examination revealed a moderate degree of tenderness in the left 
costovertebral angle. Mild anemia (red blood cells, 3,900,000) was noted and the 
other laboratory tests were within normal limits except for the urinary findings. 
Microscopic examination of the sediment of a catheterized specimen of urine 
revealed 40 pus cells per high power field and examination of the urine stained by 
Gram’s method revealed gram-negative bacilli and rare yeast cells. An excretory 
urogram on March 23, 1951, disclosed an essentially normal right kidney with 
mild dilatation of the lower ureter. Minimal inflammatory changes with a ques¬ 
tionable filling defect of the pelvis of the left kidney and dilatation of the lower 
portion of the ureter were noted. Cystoscopy disclosed mild cystitis. A specimen 
of urine from the right kidney was negative, microscopically and b} r means of 
culture. Urine from the left kidney contained 10 to 20 pus cells per high power 
field and gram-negative bacilli which by cultural means were shown to be Pro- 
teus (species?). The left retrograde pyelogram again suggested a filling defect of 
. the pelvis (fig. 1, A). The left kidney was re-examined a few days later and the 
apparent filling defect could not be demonstrated (fig. 1, B). It was thought best 
^ 1° carry out conservative therapy for the time being and 2 gm. of sulfa daily was 

' prescribed. The pyuria decreased and the gram-negative bacilli disappeared from 
the urine, yet the pain persisted in the left kidney. On May 15, 1951 she experi- 
f; enced an attack of severe pain in the left kidney with nausea and vomiting. On 

, lf . hlay 17, 1951 a left pyelogram appeared as before, showing only mild infiamma- 

i[f - tory changes. The specimen of urine from the left kidney revealed marked pyuria, 

tut: numerous yeast cells and a few gram-negative bacilli. The specimen of urine from 

,y the right kidney was negative. It was decided to treat the infection with chloro- 

)D f m ycetin to see if the pain could be relieved if the infection was controlled. 

Chloromycetin appeared to aggravate her condition and the pyuria increased. 
After 4 days of Chloromycetin therapy, she felt something pass from the left 
K kldne y and recovered a whitish membrane in the form of a wrinkled mass 2 cm 
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in diameter from her urine. She fortunately collected and saved this specimen of 
urine. It was loaded with fungi but contained no bacteria. It was apparent that the 
mondial infection had become worse with Chloromycetin therapy and it was dis¬ 
continued after five days. Repeated examinations of catheterized specimens of 



Fig. 1. Case 2. A, left retrograde pyelogram showing apparent filling defect. B, left 
retrograde pyelogram a few days later seeming to rule out filling defect. C, left retrograde 
pyelogram soon after membrane was voided showing ragged borders and filling defects oi 
pelvis. 
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Fig. 2. Case 2. Gram stain showing spores and mycelia of monilia with pus cells in back¬ 
ground under oil emersion. 


vesical urine revealed monilia (fig. 2) which on culture proved to be Monilia albi¬ 
cans. Microscopic studies of sections of the voided membrane were reported as 
strands of keratin with adult type squamous epithelial cells which suggested 
leukoplakia of the pelvis. Another retrograde study was performed on June 1, 
1951, after the membrane had been passed, which revealed numerous filling de- 
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fects in the pelvis (fig. 1, C). A diagnosis of leukoplakia of the left renal pelvis was 
made and nephrectomy advised. Large doses of vitamin Bi were prescribed piioi 
to surgery. On June 15, 1951, left nephrectomy was performed with some diffi¬ 
culty due to perinephritis, making it necessary to do a subcapsular nephrectomy. 
Grossly the kidney showed extensive leukoplakia in the pelvis and chronic pye¬ 
lonephritis. Microscopic studies verified the diagnosis of leukoplakia and chronic 
pyelonephritis. Monilia albicans was cultured from the urine in the calyces but 
could not be seen in the tissue sections. 

The postoperative course was entirely uneventful and she was dismissed from 
the hospital on the eighth postoperative day. Examination of the urine for fungi 
yielded negative results and the urine contained only a few pus cells from the 
fourth postoperative day to the sixteenth postoperative day in spite of the ab¬ 
sence of chemotherapy. On the last day of June mild pyuria with an absence of 
organisms was found. Triple sulfa was prescribed and on July 10 the urine con¬ 
tained more pus cells and Monilia albicans. At this time it was deemed advisable 
to stop all antibacterial therapy and to treat the fungus infection. This was at¬ 
tempted with irrigations of the bladder and left ureteral stump with 1:10,000 
gentian violet every third day for four treatments and the oral administration of 
Lugol’s solution, 15 drops three times daily for three weeks. She improved some¬ 
what but noted vesical symptoms while receiving local therapy; a week following 
discontinuance of local treatment she felt perfectly comfortable although the 
urine continued to contain monilia and pus. Alkalinization of the urine only was 
continued for 6 weeks. At the end of this time the urine contained no monilia but 
a return of gram-negative bacilli (Aerobacter aerogenes) was noted. Without 
treatment, urine findings remained unchanged for several weeks while she con¬ 
tinued to be essentially asymptomatic. Early in October a triple sulfa, 2 gm. 
daily, was prescribed to see if the monilia would return. In 1 week the gram¬ 
negative bacillus disappeared and monilia was found in the bladder urine. The 
pyuria decreased from about 40 to 20 cells per high power field. Retrograde 
studies failed to implicate the ureteral stump as the focus of this infection. Cul¬ 
tures from the right ureter and bladder were positive for monilia; however, the 
right ureteral specimen was negative microscopically. Due to the lack of symp¬ 
toms, further therapy may not be indicated but combined antibacterial and anti- 
monilial therapy is contemplated. 

It should be added that concentrated 24-hour specimens of urine cultured for 
tuberculosis were negative in both of these cases and vaginal examinations re¬ 
vealed no monilia or abnormal secretion. 

DISCUSSION 

In Mew of the fact that these 2 cases were encountered over a short period of 
time, and the relationship of monilial infections to antibiotic therapy has been 
emphasized in other parts of the body, the report of these cases seemed timely. 
General texts on urology as well as pathology give meager, if any, information on 
this particular subject. 

Moulder, in 1946, reported a case of cystitis due to monilia and reviewed the. 
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in diameter from her urine. She fortunately collected and saved this specimen of 
urine. It was loaded with fungi but contained no bacteria. It was apparent that the 
mondial infection had become worse with Chloromycetin therapy and it was dis¬ 
continued after five days. Repeated examinations of catheterized specimens of 
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1951, after the membrane had been passed, which revealed numerous filling de- 
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fects in the pelvis (fig. 1, C). A diagnosis of leukoplakia of the left renal pelvis was 
made and nephrectomy advised. Large doses of vitamin Bi were prescribed prior 
to surgery. On June 15, 1951, left nephrectomy was performed with some diffi¬ 
cult}' due to perinephritis, making it necessary to do a subcapsular nephrectomy. 
Grossly the kidney showed extensive leukoplakia in the pelvis and chronic pye¬ 
lonephritis. Microscopic studies verified the diagnosis of leukoplakia and chronic 
pvelonephritis. Monilia albicans was cultured from the urine in the calyces but 
could not be seen in the tissue sections. 

The postoperative course was entirely uneventful and she was dismissed from 
the hospital on the eighth postoperative day. Examination of the urine for fungi 
yielded negative results and the urine contained only a few pus cells from the 
fourth postoperative day to the sixteenth postoperative day in spite of the ab¬ 
sence of chemotherapy. On the last day of June mild pyuria with an absence of 
organisms was found. Triple sulfa was prescribed and on July 10 the urine con¬ 
tained more pus cells and Monilia albicans. At this time it was deemed advisable 
to stop all antibacterial therapy and to treat the fungus infection. This was at¬ 
tempted with irrigations of the bladder and left ureteral stump with 1:10,000 
gentian violet every third day for four treatments and the oral administration of 
Lugol’s solution, 15 drops three times daily for three weeks. She improved some¬ 
what but noted vesical symptoms while receiving local therapy; a week following 
discontinuance of local treatment she felt perfectly comfortable although the 
urine continued to contain monilia and pus. Alkalinization of the urine only was 
continued for 6 weeks. At the end of tliis time the mine contained no monilia but 
a return of gram-negative bacilli (Aerobac-ter aerogenes) was noted. Without 
treatment, urine findings remained unchanged for several weeks while she con¬ 
tinued to be essentially asymptomatic. Early in October a triple sulfa, 2 gm. 
daily, was prescribed to see if the monilia would return. In 1 week the gram¬ 
negative bacillus disappeared and monilia was found in the bladder urine. The 
pyuna decreased from about 40 to 20 cells per high power field. Retrograde 
studies failed to implicate the ureteral stump as the focus of this infection. Cul¬ 
tures from the right meter and bladder were positive for monilia; however, the 
right ureteral specimen was negative microscopically. Due to the lack of symp¬ 
toms, further therapy may not be indicated but combined antibacterial and anti- 
monihal therapy is contemplated. 

It should be added that concentrated 24-hour specimens of urine cultured for 
tuberculosis were negative in both of these cases and vaginal examinations re¬ 
vealed no monilia or abnormal secretion. 


DISCUSSIOX 

In view of the fact that these 2 cases were encountered over a short period of 
time, and the relationship of mondial infections to antibiotic therapy has been 
emphasized in other parts of the body, the report of these cases seemed timely. 
General texts on urology as well as pathology give meager, if any. information on 
this particular subject. 

Moulder, in 1946, reported a case of cystitis due to monilia and reviewed the 
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literature up to that time. He mentioned the first ease of renal moniliasis diag¬ 
nosed during life as reported by jRafin in 1010. Rafin reported a case of vesical 
moniliasis in a woman with urinary tract tuberculosis in 1927. The other reports 
up to 194G on the subject seem difficult to evaluate. Relative to Moulder's case 
it is interesting that he treated the patient with sulfathiazole, penicillin, silver 
nitrate, and gentian violet instillations, mapharsen and alkalinization with benefit 
only after 2 months’ drug-free period, making it difficult to assess the value of 
any of the therapy. A biopsy of the bladder revealed keratinization suggesting 
the possibility of an early leukoplakia which is interesting in view of the leuko¬ 
plakia in the second case just reported. Since this thorough report several cases 
of urinary tract moniliasis have been reported. Cozza reported a case of cystitis 
due to using an unsterile enema can for vesical lavage. This case responded rap¬ 
idly to tryptoflavin. Snyder reported cystitis of 10 years’ duration due to momha 
with a thrushlike membrane, and with symptoms which he thought were due to • 
other organisms present. Sauer and Metzner reported a case of marked cystitis 
and thrushlike lesions of the bladder which did not respond to sodium bicarbo¬ 
nate, gentian violet instillation, solution G, penicillin and streptomycin. After 5 
months with no treatment the patient still had thrushlike membrane but no 
monilia in the urine. Rivas and De La Rosa reported a case of renal moniliasis as¬ 
sociated with tuberculosis of the kidney and felt that all symptoms were due to 
tuberculosis. Engelhard reported a well-studied generalized Monilia albicans 
infection in a child. It involved the left ureter, bladder and urethra in the urinary 
tract. Recovery was considered spontaneous, although iodides, diet, and alka¬ 
linization of the urine were used. 

Reports of renal moniliasis have been very rare, but if one considers the whole 
urinary tract some generalities can be made. Therapy has usually been ineffective. 
There is often question regarding the part the monilia plays in the patient’s symp¬ 
toms. The laboratoiy aspects of the diagnosis of Monilia albicans infections are 
usually lacking and when mentioned the diagnosis is usual!}' made only by a 
study of smears of the urinary sediment. This makes the diagnosis of Monilia albi¬ 
cans infection questionable in many of the reported cases. It is probable that 
many cases of mondial infection of the urinary tract are not reported as such 
which is illustrated in the paper of Howard and Buchtel who mention a serious 
yeast infection in a child. 

Monilia albicans is identified by finding terminal chlamydospores when the 
yeast is grown on corn meal agar at room temperature. Deep streaks are made in 
this medium which can easily be prepared or bought commercially. It sometimes 
must be held for weeks before the typical spores appear. Other species of monilia 
may form abundant mycelia and yeast cells quite identical with Monilia albicans 
but no chlamydospores. Monilia albicans is pathogenic in rabbits, usually killing 
them in 4-5 days following intravenous injection of a suspension of the organism. 

In neither of the cases presented do we have any idea of the mode of infection. 
In case 1, infection could have happened at the time of previous surgery. In case 
2, the possibility of contamination at the time of retrograde pyelographic study 
was considered although a rare yeast cell was reported in one of the first urines 
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studied. In order to rule out contamination all our ureteral and several urethral 
catheters were carefully incubated in saline, the saline centrifuged and the sedi¬ 
ment cultured. The results were negative. During this period numerous othei 
patients were studied with the same equipment and no similar infections were 
produced. 

The problem of enhancing monilia infections by the administration of aureomy- 
cin has been considered by many observers. Experimental in vitro work by Woods 
et al. failed to indicate any enhancement of this growth. However, Moore was 
able to show quite definitely that a dilute solution of aureomycin will stimulate 
the growth of monilia. It is usually considered that the added growth results from 
the elimination of other inhibiting organisms. In both patients the administration 
of triple sulfa and in the second case cliloromycetin quite definitely caused exacer¬ 
bation of the monilia infection. 

The first patient in whose urine a species of monilia other than Monilia albicans 
was found probably did not suffer from the fungus even though it increased on 
sulfa therapy. In the case of the second patient whose urine contained Monilia 
albicans it appeared that this infection complicated her chronic renal disease. The 
part it played in the formation of the leukoplakia is, of course, unknown. The 
only time that it seemed to produce symptoms in this patient was when she was 
taking antibiotics to eradicate the gram-negative bacilli. During these periods 
she felt worse, had more pyuria and more renal pain. The clinical course of these 
patients confirmed the generally accepted opinion that only Monilia albicans is 
pathogenic. 

It is interesting that treatment following nephrectomy was not necessary to 
eradicate the monilia from the urine of the first patient, which bears out the evi¬ 
dence for the saprophytic nature of her monilia. The second patient who had 
definite Monilia albicans was treated with gentian violet, Lugol’s solution, alka- 
linization and vitamin Bi without any immediate improvement. Onty after pro¬ 
longed alkalinization of the urine did the monilia disappear from the urine, but 
in its place was a gram-negative bacillus. However, this may indicate that alka¬ 
linization has some therapeutic value in Monilia albicans infections. From the 
literature and these cases it appears that Monilia albicans infection complicates 
chronic renal disease. Only after other cases of monilia infection proved by ade¬ 
quate cultural methods have been recognized and treated will the answer to this 
question be forthcoming. It is entirely possible that these infections will be more 
frequently encountered bj 7 urologists. 

SUMMARY 

Two cases of monilia infection of the kidney are reported, one due to a non- 
pathogenie monilia and one due to a pathogenic Monilia albicans. The literature 
laboratory aspects, pathogenicity of the monilia, and therapy are covered in the 
discussion. 

ADDENDUM 

All therapy was discontinued December 1951, in the second patient presented 
btudy of the centrifuged urinary sediment has continued to reveal 8 to 10 pus 
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cells per high powered field with a negative giam stain. Repeated cultures re¬ 
vealed only a decreasing number of colonies of Monilia albicans until May 1952, 
when they became negative and have remained negative for Monilia albicans on 
repeated cultures since. The patient has remained asymptomatic since last 
November, and an excretory uiogram in March 1952, levealed essentially an 
unchanged right kidney. 

A simplified technique for the identification of Monilia albicans described by 
Fusillo, Leamard and Dozier has made possible the diagnosis of Monilia albicans 
based on the production of terminal chlamydospoies in 4S hours. 

301 X TF. 12ih Si , Oklahoma City, Okla. 
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INJURY OF THE KIDNEY IN CHILDREN 
H. O. MERTZ 

From the Department of Genito-Urinary Surgery, Indiana Lnircrsily School of Medicine, 

Indianapolis, Ind. 

The records of 45 children treated for a kidney injury during the past 40 years 
are the basis of this review. The present study is limited to a consideration of 
the use of the roentgen rays in the diagnosis, to the plans of treatment followed 
and, in so far as the information was available, to the late results of the injury. 
To facilitate the study the patients are divided as follows: 

Group 1. Patients seen prior to 1930 

Group 2. Patients seen from 1930 to 1939 inclusive 

Group 3. Patients seen from 1940 to 1951 inclusive 

GROUP 1 

A flat roentgenogram of the abdomen was made in five of the 9 cases com¬ 
prising group 1. A retrograde pyelogram was done in 1 case. The records of the 
roentgenographic findings most, frequently were limited to a notation of haziness 
of the area of the injured kidney, to a poor or no kidney shadow present and to 
variations in the size of the kidney or in definition of the psoas muscle shadow. 
One child was moribund when first seen; 2 children were considered too ill when 
admitted to the hospital to justify the delay necessary for roentgenological 
examination. 

Five children in group 1 were treated by nonoperative measures. Two of these 
died a few hours after entering the hospital. One of the five returned 6 months 
after the injury because of persistent lorn pain when a dilatation of the superior 
major calyx of the injured kidney was visualized on the retrograde pyelogram. 
There were no follow up notes in the records of the remaining two children treated 
by conservative measures. 

Four of the patients in group 1 were operated on. A palpable mass in the loin 
was present on the injured side in each child. Nephrectomy was done on 2 pa¬ 
tients. One was well and free of symptoms 1 year after operation. No follow¬ 
up notes were present in the record of one child whose kidney was removed; 
and no notes were found on the records of two children who had drainage of the 
perirenal space because of extravasated blood and urine. 

group 2 

There were 15 children in group 2. Thirteen had excretory urograms made. 
These were diagnostic of the preseuce of the kidney injury in eleven but not of 
the degree of the kidney damage in seven children. Subsequently retrograde 
pyelograms were made in six of these 7 children, and were diagnostic of the 
degree of renal damage in each patient. 

A conservative plan of treatment was followed in nine of the 15 children in 
group 2. Two died soon after admissiou to the hospital. The immediate recovery 

Accepted for publication April 7, 1952. 
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of the remaining 7 patients thus treated was stated to be satisfactory. However 
one child with no visualization of the superior major calyx on the excretory uro¬ 
gram, when first examined, had a normal pyelogram when dismissed from the 
hospital. Nevertheless 2 years later the patient had discomfort over the injured 
kidney region and the excretory urogram visualized progressive dilatation of the 
superior major calyx. One child with failure of visualization of the superior and 
middle cah'ces of an injured kidney, but with no mass in the loin, was reported 
well and free of symptoms 3 years after the accident. One boy treated conserva¬ 
tively had perirenal extravasation and a palpable mass in the loin when first 
seen. Operation was advised but refused. He was treated conservatively and was 
dismissed from the hospital a few weeks later free of symptoms and with no 
palpable mass present. Further urographic studies were not permitted and there 
were no follow up notes on the chart. There were no follow-up notes in the records 
of the other children in this group who were treated without operation. 

Six of the children in group 2 were operated on. Each child had a palpable 
mass present. One child had normal pyelograms. She was first treated by con¬ 
servative measures although a large tumor mass was present in the loin. Ihe 
mass persisted and an exploratory laparotomy' disclosed a perirenal hematoma 
present. This was not drained. There were no follow-up notes in this record. 
Drainage of perirenal extravasation was done in one boy r who was reported 
well and free of symptoms 15 years after the accident. One child had an injury 
of congenital hydronephrosis and nephrostomy' was done. The patient did not 
return subsequently' for nephrectomy' as advised and there were no follow up 
notes on the chart. Three patients of group 2 had a nephrectomy'. All of these 
remained well and free of sy'mptoms after dismissal from the hospital. One 
child whose kidney' was removed had complete fracture of the kidney; one had 
hy'dronephrosis and a nephrocolonic fistula; and one had infected hy’dronephrosis. 
The last child had a kidney' injury and a conservative plan of treatment was fol¬ 
lowed. The patient made a good recovery. Three y'ears later the same kidney 
was again injured. At this time there was no visualization of the pelvis of the 
injured kidney' on the excretory urogram. Tire immediate convalescence was 
prolonged and 4 months after the second accident a retrograde pyelogram dis- 
disclosed an infected hydronephrotic sac which had developed following the 
first injury. 

group 3 

There were 21 children in group 3. In 18, excretory urograms were diagnostic 
of the presence of the injury in fourteen, but failed to indicate the degree of the 
damage to the kidney' in seven. Retrograde py'elograms were made in these 7 
cases demonstrated the degree of kidney' damage. Retrograde py'elograms were 
made in the follow up studies of three children. One of these made one y'ear after 
the injury demonstrated increasing dilatation of the pelvis; in another case, 
progressive atrophy' of the kidney' was shown. 

A conservative plan of treatment was followed in fourteen of the children in 
group 3. One child with injury of the kidney' also had a rapture of the liver and 
died a few hours after first seen. 
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Three children who were not operated on had a palpable mass. One had extra¬ 
vasation of the injected medium throughout the kidney parenchyma. This child 
made a good immediate recovery, but atrophy of the kidney has developed 
and nephrectomy has been recommended. The children with a mass but no evi¬ 
dence of extravasation were reported well and free of symptoms 4 months, 1 year, 
and o vears after the accident. One child who had no mass and i\ho nas treated 
conservafive!v returned 5 vears after the accident because of discomfort on the 
injured side. Excretory and retrograde pyelograms were normal and no cause 
for the discomfort was found. One child in this group is now dying of urosepsis. 

Seven children in group 3 were operated on. A nephrectomy was done in 5. 
Each patient who was operated on had a palpable mass, except one (fig. 1). 
Xo symptoms developed after dismissal from the hospital in any patient whose 
kidnev was removed. They were reported well in the follow-up notes. 21'o months, 



Fig. 1. J, L. L. Xo. 1 on. Female S years old. Excretory urogram made November 25. 
1950. Subcapsular extravasation. First seen S days after injury. Patient was comfortable, 
microscopic hematuria was present and no local tenderness or palpable mass was present 
in the loin. Patient treated by conservative measures for 2 weeks. B. e.xcretorv urogram 
made December 5. 1950. visualizing less concentration of extravasated dve. blit showing 
increased dilatation of calyces. December 7.1950. right lumbar nephrectomy. C. photograph 
of right kidney showing extent of extravasation. Ureter was obstructed at ureteropelvic 
juncture. 

3 months, several months. 7 years, and 9 years after the operation. Xo follow¬ 
up notes were recorded on one child upon whom a nephrostomy had been done, 
and one with drainage of the perirenal space. 

DISCUSSION 

The roentgenographic examination of the children seen prior to 1930 was of 
little value in making a diagnosis of presence of a kidney injury and gave little 
or no indication of the severity of the kidney damage. Retrograde pyelography 
was not employed, although available at this time, except in the follow-up 
studies on one child. Instrumental difficulties in making a retrograde pyelo<mam 
and the irritating properties of the p/elographic medium available probablywere 
most responsible for this omission. 

When excretory urography became available in 1930. its value as an aid in 
making a diagnosis of an injury to the kidney was immediately recognized. 
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That the procedure had a special field of usefulness in the presence of this type 
of accident in a child was appreciated more and more as experience increased. 
Its discovery eliminated the need for transvesical instrumentation or surgical 
exploration in making a diagnosis of the presence of a kidney injury in most 
instances. 

Excretory urography was used in thirty-one or S6 per cent of the 3G children 
with injury of the kidney seen since 1930. It was omitted in the study of 2 children 
who died soon after admission to the hospital; in 1 child who had a surgical injury 
of a hydronephrosis; in a patient seen in May 1930; and in one instance when 
the dressings for fracture of the ribs would have prevented sufficient detail for 
the pyelogram to have been diagnostic. 

Excretory urography was considered diagnostic of the presence of a kidney 
injury in twenty-five of the 31 children in whom it was used. It failed to visualize 
sufficient evidences of the injury to warrant a diagnosis in 4 children. In 1 child 
a pelvic deformity on the excretory 7 urogram was interpreted as due to a kidney 
injury. Exploratory operation disclosed a Wilms’ tumor present. One child was 
given hippuran orally and there was no visualization of either kidney or pelvis. 

The excretory urogram did not give reliable evidence of the degree of damage 
to the kidney in 13 children. Retrograde pyelograms were later made in each of 
these children, when sufficient evidence of the extent of the injury was obtained 
to complete the diagnosis. Also when the findings furnished by excretory urog' 
raphy in the follow up studies were uncertain, a retrograde pyelogram was made. 
Retrograde pyelography, without first an excretoiy urogram having being made, 
was done in only 1 case. 

Twenty-eight of the 45 children were treated by nonoperative measures. 
Five of these died a few hours after admission to the hospital. The remaining 
23 patients treated conservatively made good immediate recoveries. Omitting 
those children who died, satisfactory follow up notes are available in 11 records. 
Six of the children were reported well and free of symptoms. In three records it 
was noted that the children had a persisting loin pain or discomfort. Two of these 
had dilatation of a catyx presumably 7 a result of the injury. The cause of the 
pain in the third child was not found although excretoiy and retrograde uro- 
graphic studies were made. In 1 case uro-sepsis had developed. This patient had 
a spinal cord injury at the time of the accident and has resultant neurogenic blad¬ 
der dysfunction. The record of one child treated conservatively 7 states that 
atrophy of this kidney has since developed; nephrectomy 7 has been recom¬ 
mended. There were no follow up notes in 12 patients treated by 7 conservative 
measures. 

Seventeen of the children were operated on. The immediate recovery was 
good in each patient. Follow-up notes were present in the records of but ten of 
these children. Each was reported to be well one year or more after the accident. 

The records of 2 children stated they were emergency 7 problems when admitted 
to the hospital and that immediate operation was necessary 7 . Each of these 
children had a mass in the loin and severe loin pain. One was seen a few hours 
following the accident and had clinical evidences of intraperitoneal bleeding. 
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Twenty-four hours later au exploratory laparotomy disclosed a tear m the peri¬ 
toneum overlying the injured kidney with blood passing from the penrena 
space into the peritoneal cavity (fig. 2). The kidney was completely fractured 



Fig. 2. L. L. No. 372. Male child 9 years old. Entered hospital January 14,1929 a few hours 
after accident. Patient was in shock’, had severe upper right quadrant pain, hematuria and 
mass in right loin. Evidences of intrapeiitoneal hemorrhage developed, and on January 15, 
1929 exploratory laporatomy disclosed a tear in peritoneum overlying injured kidney. 
Peritoneal rent was closed and fractured kidney removed through lumbar incision. 



Fig. 3. J. G. Xo. 31S. Male child 13 years of age. Patient was injured on June 23 1929 
and first seen July 16, 1929. Entered with mass in right Join and hematuria. Right lumbar 
nephrectomy with evacuation of three pints of fluid on July 17, 1929. 

and the pieces were removed. The second patient had been injured 3 weeks 
before seen. An exploratory incision was made a few hours after hospital admis¬ 
sion (fig. 3). The kidney had been completely fractured and the ureter was 
severed from the kidney. The pieces of kidney were removed. In addition, a third 
child was injured 10 days before seen. When admitted she was bleeding profusely, 
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there was a large mass in the loin and the loin pain was severe and an immediate 
operation was advised. A few hours after admission to the hospital, a diagnosis of 
scarlet fever was made when she was placed on the isolation ward and the opera¬ 
tion was postponed. Two weeks later, or 24 days after the accident, lumbar 
nephrectomy was done when two pieces of a completely fractured kidney were 
removed (fig. 4). In retrospect only the first child had a true emergency problem, 
not because of the injury to the kidney, but the associated tear in the peritoneum. 

See figures 1, 2, 3, 4. 



Fig. 4. S. M. Xo. 342. Girl 7 years old entered hospital May IS, 1930, ten days following 
injury to right kidney. She had severe upper right quadrant pain, profuse bleeding_ witn 
clots in bladder, and palpable mass in right loin. Patient had scarlet fever when admitted. 
On June 1, 1930, through right loin incision, large amount of fluid was evacuated and com¬ 
pletely fractured kidney was removed. 

CONCLUSIONS 

Roentgenographic findings in patients seen prior to 1930 were of limited value 
in diagnosing kidney r injury in these patients. 

Excretory urography was employed in nearly all children with a kidney injury 
seen since 1930. 

Excretory urography proved a valuable aid in making a diagnosis of kidney 
injury. 

Excretory urography not infrequently failed to give satisfactory evidence of 
the degree of kidney damage present. 

Retrograde pyelography was employed as a follow up examination first when 
the excretory urogram failed to diagnose the presence of the injury, and second, 
when the degree of damage to the kidney r was not visualized on the excretory 
urogram. 

Retrograde pyelography' was employed with an increasing frequency in the 
follow-up studies. 

Twenty'-eight children were treated by' conservative measures and seventeen 
were operated on. 

Excepting those children who died a few hours following the accident, each 
patient treated conservatively had a satisfactory' immediate recovery. 



IXJURY OF KIDXEY IX CHILDREN' 


45 


The follow up notes of 5 children treated conservatively stated each subse¬ 
quently developed symptoms the result of the injury. These were associated 
with pelvic dilatation in three, atrophy of the kidney in one and in one the cause 
of the discomfort over the previously injured kidney was not found. The injury 
was to a normal kidney in three of these 5 children. 

The number of patients treated conservatively with adequate follow-up notes 
in the records, were insufficient to justify an opinion as to the frequency of a 
post traumatic complication. Hence this study warrants no conclusion as to the 
advisability of more radical treatment of this group of patients. 

Most children who had a palpable mass, with or without extravasation of the 
pyelographic medium, were operated on. 

Injury of the kidney in children, even though it be completely fractured, seldom 
in itself will demand an immediate surgical operation. 

Associated injury of an intra-abdominal viscus, which possibility is always 
present in kidney injury, demands surgical operation so soon as diagnosed. 

Nine of the 10 patients who had a nephrectomy were reported well and free 
of symptoms following the operation. 

The records indicated the immediate prognosis in injury of the kidney in 
children irrespective of method of treatment is good. 

There were no surgical deaths. 

1711 -V. Capital Arc., Indianapolis 7, Ind. 
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UPPER URINARY TRACT DISEASE WITH SYMPTOMS 
SIMULATING HERNIATED NUCLEUS PULPOSUS 
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Pain, resulting from upper urinary tract disease, and radiating to various areas 
of the human body, has been tire topic of many medical reports. Because of the 
atypical manifestations the differential diagnosis has been difficult and not in¬ 
frequently the causative lesion has been overlooked. Lowsley and Twinem in 
1929 discussed a series of S4 patients with urinary tract disease who had been 
referred to the urological service, having been treated for some other condition 
without obtaining relief. In this series, 47.5 per cent had been subjected to surgery 
other than urologic. The most frequent type of surgery performed was appendec¬ 
tomy. 

The literature contains many individual case reports of urinary tract lesions 
with symptoms simulating pleurisy, peptic ulcer, intestinal obstructions, diver¬ 
ticulitis, hepatitis, gallbadder disease, retroperitoneal tumors, and diseases of 
the female adnexa. Pain may also radiate to the lower extremities and the severe 
incapacitating sciatic pain from extensive pelvic metastases of prostatic carci¬ 
noma is well known. 

Ockerblad and Carlson presented an interesting summary of referred pain from 
the urinary tract. By stimulating the renal pelvis and various levels of the ureter 
with an electrode tipped ureteral catheter, they were able to demonstrate pam 
starting at the flank, radiating anteriorly to the lower abdominal wall and at 
times descending down the leg to the foot. 

Grellet, in the Paris Medical Bulletin, discussed the presence of sciatic pain 
co-existing in patients with calculi of the upper urinary tract. It was his opinion 
that they were not separate entities but that the former was referred pain from 
motion or position of the calculi. Haines has published a case report of a ureteral 
calculus producing sciatic pain, the symptoms of which disappeared following 
ureterolithotomy. 

Since Mixter and Barr described the surgical treatment of ruptured interverte¬ 
bral disc in 1934, sciatic pain has been closely interrelated with that diagnosis. 
Radiating pain to the lower extremity has frequently been diagnosed as herni¬ 
ated nucleus pulposus although surgical intervention has not always brought 
relief of symptoms. Montero reported a case of sciatic pain due to polycystic renal 
disease and stated that sciatica is rarely mentioned as a painful symptom of renal 
tumors. 

Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions ex¬ 
pressed or conclusions drawn by the author. 

Read at annual meeting, Mid-Atlantic Section American Urological Association, Old 
Point Comfort, Va., April 14, 1951. 
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Femoral nerve pain may be mistaken for sciatic type pain. Pow reported a case 
of retroperitoneal sarcoma involving the iliopsoas muscle and infiltrating the 
nerves extending down to Poupart’s ligaments. He probably referred to the 
femoral nerve which is in close anatomical association with the iliopsoas muscle 
and does descend under Poupart's ligament. The pain in this ease radiated to the 
lateral and anterior aspects of the thigh. Shewket described a case of concomitant 
svmptoms of acute appendicitis and radiating pain to the right hip, leg and 
toes. The pain was incapacitating. The patient was treated conservatively and 6 
months later an exploratory laparotomy revealed the appendix firmly adherent 
to the femoral nerve. The trauma caused by separating the appendix from the 
femoral nerve produced similar symptoms of radiating leg pain which subsided 
after one week. 

Pain sensation arising from renal and ureteral lesions is known as visceral pain. 
The location of the terminal nerve endings in the kidney and ureter have not 
been definitely determined. Whether the sensory nerve cells end in the mucosa, 
muscular wall, adventitia, or in the adjacent surrounding structures as perito¬ 
neum is still a matter of discussion and many conflicting theories have been re¬ 
ported. However, the sensory stimuli are conducted through the splanchnic 
nerves passing through the celiac ganglion to the sympathetic ganglia segments 
of D-ll to L-2. Thence they proceed through the posterior roots to the spinal 
cord. 

Ray, Veil and others have experimentally produced pain by electrical stimuli, 
by pressure and distention of the renal pelvis and meter. Ray and Xeil have 
shown that electrical stimulation of the renal capsule did not provoke any painful 
response, but that the typical renal pain manifested by referred pain to the flank 
and lower abdominal wall was elicited when pressure or stretching was applied 
to the renal pedicle. They noted that the painful stimuli from the kidney and 
meter were eliminated after the sympathetic ganglia segments from D-ll to L-l 
were excised. Lewis, White, Smithwiek. and others believe that the L-2 segment 
aLso carries impulses from the upper urinary tract. 

The efferent impulses to the spinal cord are conducted along the sympathetica 
but the afferent pain response is experienced through parasympathetic nerves 
located at the same segmental levels. Thus flank pain, lower abdominal and groin 
pain represent the skin dermatomes from D-ll to L-2. This is a result of the 
transfer of visceral stimuli to the somatic neurons. Various opinions have been 
offered regarding the method of this procedure. Ross suggested that the visceral 
sensory stimuli entering the spinal cord diffused to the neighboring somatic nerves 
in the same segment. Pottenger considered the visceral stimuli to lower the pain 
threshold of the somatic nerves in the same segment. Lewis is of the opinion that 
there are definite visceral sensory tracts extending to the brain but that the 
localization of these impulses in the brain are imperfect, resulting in a response 
through somatic nerves leaving the cord at the same segmental level (Bg. 1). 

The femoral nerve arises from the spinal segments L-2 to L4. This would indi¬ 
cate that in addition to the typical flank and abdominal pain, lower extremitv 
pam would be a frequent clinical symptom in lesion of the upper urinary tract 
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frequently the causative lesion has been overlooked. Lovsley and Twinem m 
1929 discussed a series of 84 patients with urinary tract disease who had been 
referred to the urological service, having been treated for some other condition 
without obtaining relief. In this series, 47.5 per cent had been subjected to surgery 
other than urologie. The most frequent type of surgery performed was appendec¬ 
tomy. 

The literature contains many individual case reports of urinary tract lesions 
with symptoms simulating pleurisy, peptic ulcer, intestinal obstructions, divei- 
ticulitis, hepatitis, gallbadder disease, retroperitoneal tumors, and diseases o 
the female adnexa. Pain may also radiate to the lower extremities and the severe 
incapacitating sciatic pain from extensive pelvic metastases of prostatic carci¬ 
noma is well known. 

Ockerblad and Carlson presented an interesting summary of referred pain from 
the urinary tract. By stimulating the renal pelvis and various levels of the uretei 
with an electrode tipped ureteral catheter, they were able to demonstrate pain 
starting at the flank, radiating anteriorly to the lower abdominal wall and at 
times descending down the leg to the foot. 

Grellet, in the Paris Medical Bulletin, discussed the presence of sciatic pain 
co-existing in patients with calculi of the upper urinary tract. It was his opinion 
that they were not separate entities but that the former was referred pain from 
motion or position of the calculi. Haines has published a case report of a ureteral 
calculus producing sciatic pain, the symptoms of which disappeared following 
ureterolithotomy. 

Since Mixter and Barr described the surgical treatment of ruptured interverte¬ 
bral disc in 1934, sciatic pain has been closely interrelated with that diagnosis. 
Radiating pain to the lower extremity has frequently been diagnosed as herni¬ 
ated nucleus pulposus although surgical intervention has not always brought 
relief of symptoms. Montero reported a case of sciatic pain due to polycystic renal 
disease and stated that sciatica is rarely mentioned as a painful symptom of renal 
tumors. 

Published with permission of the Chief Medical Director, Department of Medicine and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions ex¬ 
pressed or conclusions drawn by the author. 

Read at annual meeting, Mid-Atlantic Section American Urological Association, Old 
Point Comfort, Va., April 14, 1951. 
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The spine was inclined forward and to the right. The lungs were normal; the heart 
was enlarged. The blood pressure was 200/115. In the left upper quadrant of the 
abdomen a large nontender, movable, firm, smooth mass was palpated. The mass 
extended from beneath the costal margin to the umbilicus. Mesially the mass 
reached the midline. The prostate was enlarged, slightly tender, firm and nodu¬ 
lar The left leg was carried in a flexed position and any passive movement to 
straighten the leg was painful. There was no evidence of atrophy of the left leg. 
A diagnosis of a possible left renal tumor and herniated nucleus pulposus was 
considered. 



Fig. 2. Case I. A, retvograde pyelogram reveals distorted calyces of left kidney. B, 
diagrammatic outline of loner pole of left kidney and its ielation to psoas muslce. 

The laboratory reports were normal. The plain urogram visualized a large mass 
obscuring the left midabdomen. The excretory urogram demonstrated excretion 
of the opaque dye in the right kidney but no contrast medium was seen on the 
left side. X-rays of the left shoulder revealed several hypertrophic excrescences 
over the upper border of the acromion. On cystoscopy a grade 2 prostatic hyper¬ 
plasia of the lateral lobes was seen. A left retrograde pj^elogram (fig. 2, A) showed 
the upper and middle calyces to be displaced medially. A preoperative diagnosis 
of malignancy was made and a left nephrectomy was performed on October 5, 
1949. During the operation the lower pole was inadvertent!}" ruptured causing 
about 300 cc of chocolate brown hemorrhagic fluid to escape. Figure 2, B is a 
diagrammatic outline of the lower pole of the left kidney showing its relation to 
the psoas muscle. Postoperative convalescence was uneventful, except that when 
ambulant, the patient remarked about the complete absence of the left hip and 
leg pain. He no longer carried his left leg in flexion and was able to walk without 
a limp. 
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The latter, however, has been an infrequent symptom, and therefore, the cause 
of the referred extremity pain has been looked for elsewhere. It is believed that 
in certain lesions of the upper urinary tract, radiating pain to the lower extremi¬ 
ties may be due to direct stimulation of the femoral and sciatic nerves. This may 
occur by" pressure on the adjacent nerves or by direct continuity of an inflam¬ 
matory process to the neighboring nerve. 

Three cases of upper urinary tract disease have been encountered with the 
predominating symptom of referred pain to the lower extremities. Two of these 
cases were admitted directly to the neurosurgical service with a diagnosis of 
herniated nucleus pulposus and that diagnosis was under consideration in a third 
case admitted directly" to the urological service. Two of these cases had renal dis¬ 
ease; namely, polycy r stic renal disease and unilateral multilocular cy r sts with 
hemorrhage. The third case was one of an impacted calculus that did not present 
any clinical symptoms of urinary tract disease. These patients on admission 

LEVEL Dll -L 2 



Fig 1. Diagrammatic outline of visceral and somatic nerve routes at D-ll—L-2 levels. 
(Adapted from Kuntz.) 

demonstrated the typical inclined posture of the trunk and flexion of the involved 
leg. The gait was limping and the body" weight shifted to the other leg. 

CASE REPORTS 

Case 1. T. L. D., Reg. No. 11 096, a 62 y r ear old white man, was admitted to 
the hospital on September 21, 1949, complaining of severe pain in the left hip 
and shoulder for several weeks. In addition he complained of frequency", nocturia 
four to five times, hesitancy" and a weak dribbling urinary" stream. He complained 
of severe pain over the left hip radiating down the leg to his ankle. The pain was 
incapacitating and he had been unable to work for several weeks. Left shoulder 
pain was also present, especially" on motion. He denied any" history" of a traumatic 
injury to his back. His appetite was good but he admitted a weight loss of 70 
pounds in 2 years. 

Physical examination disclosed a well developed, well nourished, white man 
walking with a limp protecting the left leg which was kept in a flexed position. 
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and he was able to walk upright without limping. He has been followed to date, 

and denies recurrence of the sciatica of the left leg. , 

Ca*c S H M S Re" - Xo. 18 39S. a 64 year old white man, was admitted to 

the neurosurgical service on January 20. 1949, complaining of low back pain 
which radiated down the right leg. The pain had been present since February 
1919 when he suffered his first sudden onset of severe pain in his back radiating 
down the ririit hip and lea. He was able to get around with difficulty and devel¬ 
oped a limping gait. A diagnosis of sciatica was made at that time. The pam 
graduallv subsided but since then this same type of pam had recurred every 
one-two years. The duration of each episode lasted about two days to three 



Fig. 3. Case 2. .4. retrograde pyelogram with indwelling ureteral catheters. Xote large 
calculus in loner third of left ureter. B. diagrammatic outline showing relation of calculus 
to sciatic plexus. 


weeks. The back and leg pain became more pronounced in 1947-4S. About two 
months ago, the patient had a check-up at a local hospital where a diagnosis of a 
herniated nucleus pulposus was made. Physical examination on admission re¬ 
vealed normal heart and lungs. The blood pressure was 120 70. Examination of 
the back disclosed tenderness at L-4 and to the right of L-4 interspace. Bendin 
to the left was limited, but not to the right. Xo erector muscle spasm or scoliosi 
was noted. The neurological examination was negative. A diagnosis was made of 
sciatica due to residuals of an old H.X.P. with adhesions about the L-4 nerve 
root. The laboratory work-up was normal. The spinal fluid and the gold curve 
negative for any luetic involvement. 

The x-ray of the spine showed a slight narrowing of the L-5 interspace, and 
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Gross examination of the removed kidney, which measured 19 cm. by 10 era. 
by 11 cm., revealed three large cystic compartments containing reddish brown 
friable material. No evidence of any malignancy was found. A diagnosis of multi- 
locular cysts with hemorrhage of the left kidney was made. 

The patient has been under observation since his discharge and denies any 
recurrence of the left sciatic pain. 

Case 2. J. L. C., Reg. No. 14 6SG, a 37 year old white man, was admitted Feb¬ 
ruary 25, 194S complaining of low back pain radiating downward to his left hip 
and leg since 1945. At that time he suffered a back injury when he fell from a 
boom for a distance of 20 feet, and landed on another man. No evidence of frac¬ 
ture of the spine was found and he was hospitalized 5 weeks, being placed on bed 
boards. In addition he was told he bruised his kidney and had purulent urine. 
He denied hematuria. He improved and did well until December 1947, when 
severe low back pain developed radiating down to his left leg. Since then he had 
been more or less bedridden. The pain was aggravated by coughing, sneezing and 
straining. He was treated by his local physician for sciatica and finally referred 
to the neurosurgical service with a diagnosis of herniated nucleus pulposus. 

Physical examination showed a man who appeared older than his stated age, 
standing with a marked forward tilt of the pelvis and entire spine. Heart and 
lungs were normal. The blood pressure was 126 ^O. The patient favored his left 
leg and a reversal of the normal lordosis was present with associated spasm of 
the left paravertebral muscles in the lumbar region. Motion of the lumbosacral 
spine was limited approximately 90 per cent. Pressure over the left intervertebral 
space of L-5 caused severe radiating pain to the left hip and knee. There was no 
significant atrophy, muscle weakness, or sensory loss in either extremity. A prob¬ 
able diagnosis of H.N.P. at the level of L-5 intervertebral space on the left side 
was considered. 

The laboratory findings were normal except for 6-8 white blood cells per high 
powered field in the urine. The x-rays of the lumbar spine showed a complete loss 
of the lordotic curve, but no diminution in the diameter of the interspaces. 

On March 1 a lumbar puncture was performed. Intraspinal pressure and dy¬ 
namics were normal. A myelogram was made at the same time but a definite 
diagnosis of a ruptured intervertebral disc could not be made on the basis of the 
x-rays. 1 he patient was transferred to the urological service, where the x-rays 
indicated calcific densities over both kidneys and in the left half of the bony 
pelvis. Plain and excretory urograms revealed a calculus in the inferior calyx of 
the right renal pelvis, one in the upper third of the right ureter and one in the 
lov ei thiid of the left ureter just above the ischial spine. Gravel was also visual¬ 
ized in the lower pole of the left kidney. 

Retrograde pyelograms were made (fig. 3) and the left ureteral calculus was 
bypassed with some difficulty, being dislodged from its impacted position. On 
the following day the left sciatic pain had completely disappeared. The ureteral 
calculus was passed spontaneously following the removal of the left ureteral 
catheter which had remained indwelling for 4 days. The right ureteral and renal 
calculi were removed surgically. The pain in the left hip and leg did not recur, 
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and he was able to walk upright without limping. He has been followed to date. 

and denies recurrence of the sciatica of the left leg. 

Ca-c 3 H M S Re". Ho. 18 398. a 64 year old white man. was admitted to 

the neurosurgical service on January 20, 1949, complaining of low back pain 
which radiated down the right leg. The pain had been present since February 
1919. when he suffered his first sudden onset of severe pain m tus back radiating 
down the right hip and leg. He was able to get around with difficulty and de\ el¬ 
oped a limping gait. A diagnosis of sciatica was made at that time. The pain, 
gradually subsided but since then this same type of pain had recurred even 
one-two' years. The duration of each episode lasted about two days to three 



Fig. 3. Case 2. A. retrograde pyelogram with indwelling ureteral catheters. Vote large 
calculus in lower third of left ureter. B. diagrammatic outline showing relation of calculus 
to sciatic plexus. 


weeks. The back and leg pain became more pronounced in 1947-48. About two 
months ago. the patient had a check-up at a local hospital where a diagnosis of a 
herniated nucleus pulpostis was made. Physical examination on admission re¬ 
vealed normal heart and lungs. The blood pressure was 120-70. Examination of 
the back disclosed tenderness at L-4 and to the right of L-4 interspace. Bending 
to the left was limited, but not to the right. Xo erector muscle spasm or scoliosis 
was noted. The neurological examination was negative. A diagnosis was made of 
sciatica due to residuals of an old H.X.P. with adhesions about the L-4 nerve 
root. The laboratory work-up was normal. The spinal fluid and the gold curve 
negative for any luetic involvement. 

The x-ray of the spine showed a slight narrowing of the L-5 interspace, and 
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osteoporosis of L-5. The x-ray also indicated the presence of enlarged renal 
shadows bilaterally. The patient was referred to the urological service. 

On January 26, 1949 an excretory urogram revealed enlarged renal shadows 
with poor visualization of the calyceal system which appeared elongated. On 
January 31, retrograde studies were made. Renal function was essentially normal 
with indigo carmine dye reappearing from the catheters 3 minutes after the 
intravenous injection and with 4 plus concentration. The x-rays demonstrated 
elongated major and minor calyces (fig. 4). The right ureter was moderately de¬ 
viated toward the midline in the region of the right sacroiliac joint. A diagnosis 
of polycystic renal disease was made. 

In view of the patient’s age and good renal function with the absence of severe 
sciatic symptoms, surgical intervention was deferred. The patient has been fol- 
owed to date and has presented no recurrence of these symptoms. 



Fig. 4. Case 3. A, retrograde pyelogram outlines calyceal system typical of large poly¬ 
cystic kidneys. B, diagrammatic outline of lower pole of right'kidney And its relationship 
to psoas muscle. Upright film reveals mobility of this kidney (compare with .41. 

COMMENT 

For better comprehension of the possible cause of this type of referred pain, a 
topographical examination was made at five autopsies. The anatomical relation¬ 
ships between the kidney and ureters to the nerves and muscles that might be 
involved in transmitting pain to the extremities were studied. It was noted that 
the femoral nerve arising from L-2-L-4 emerged from behind the psoas muscle 
into the retroperitoneal cavity at a level corresponding to the lower half of the 
fifth lumbar vertebral body. The distance between this point and the dome of the 
diaphragm averaged 22-24 cm. Thus, a markedly enlarged kidney could be ex¬ 
pected to rest on this nerve and produce pressure symptoms of pain to the in¬ 
volved extremity. The iliac muscle in this area extends ventrally and caudally and 
could act as a supporting base for an enlarged kidney, thus localizing the renal 
weight and increasing the possibility of marked pressure on the nerves at that 
point. 
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Case 2 illustrates complete absence of typical symptoms of the presence or 
movement of ureteral calculi. The x-ray revealed the localization of the calculus 
about 4 cm. above the left ureterovesical junction. There is no way of determining 
how long the calculus was impacted in that area, especially since urinary drainage 
from the renal pelvis was not obstructed. 

Anatomical studies of the bony pelvis revealed that the ureter crosses the 
sacral plexus anteriorly, superior to the larger sciatic foramen. The plexus is 
separated from the ureter by the endopelvic fascia. It is conceivable that peri¬ 
ureteritis could, by direct extension of the local inflammatory reaction, involve 
the perineural sheath, or that constant pressure could be exerted on the sciatie 
nerve by the impacted calculus. With the history of a back injury, radiating 
sciatic pain and absence of urinary symptoms, a diagnosis of a herniated inter¬ 
vertebral disc could thus very easily be considered. 

Although the third case was not subjected to surgery, the diagnostic impression 
is that the enlarged polycystic kidney on the right side caused the radiating pain 
down the right leg as a result of pressure on the femoral nerve. The recurrent 
episodes of pain over a period of years may be explained by the formation of new 
cysts or enlargement of existing cysts. Rupture of cysts or position changes of 
the enlarged movable kidney could produce the remissions of his complaints. 
Although it is not a proven case, it was believed that it should be included hi this 
series. 

A visual explanation of the anatomical relationships in the three cases was 
attempted by superimposing a rough sketch of the involved structures on the 
x-ray films. 


SUMMAItY 

Three cases of upper urinary tract disease have been presented with predomi¬ 
nant symptoms of radiating lower extremity pain simulating ruptured interver¬ 
tebral disc. The patients had no symptoms of upper urinary tract disease. 

It is the opinion of the authors that referred pain to the lower extremities may 
occur if direct stimulation of the femoral or sciatic nerve results from disease of 
the upper urinary tract. Tliis stimulation may be caused by direct continuity of 
an inflammatory lesion or by direct pressure on the nerves. 

It is hoped that sciatic pain will be recognized as a symptom of possible upper 
urinary tract disease, and that a urological evaluation be considered in the differ¬ 
ential diagnosis of radiating pain to the lower extremities. 

T etcrans Administration Hospital, East Orange , Xcw Jersey {M ..!/.) 
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MODERN TREATMENT OF ACUTE RENAL FAILURE 
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The principles involved in the treatment of acute or total renal failure should 
be of considerable concern to the urologist. Anuria usually results in a state of 
therapeutic desperation and despair in which a wide variety of treatment is fran¬ 
tically applied. For this reason, it may be worthwhile periodically to review the 
basic principles of this problem. 

Uremia, in general, has long been thought to be a syndrome resulting mainly 
from the retention of waste products of nitrogen metabolism, but it is far more 
complex than the failure to excrete any single nitrogenous substance. Modern 
knowledge clearly indicates that the most important disturbance in renal in¬ 
sufficiency is the failure of the kidney to maintain a proper volume of body fluid 
and the chemical equilibrium of various electrolytes within the plasma and other 
fluid compartments of the body. Disturbance in fluid and electrolyte balances 
account for most uremic symptoms, especially those of the central nervous sys¬ 
tem. Proper maintenance of fluid and electrolyte balance is, therefore, the 
cardinal therapeutic objective. 

We are all aware of the great strides made by our specialty over the last several 
decades in the development of instruments for the relief of obstructions. There 
are other fields in which we, as urologists, should be just as proficient. They in¬ 
clude renal physiology and subjects that concern water, electrolyte, and protein 
balances. It is only by an understanding of such basic processes that we are able 
to properly interpret the abnormal and to plot a sound therapeutic course in our 
urological patients. We, as urologists of today, must not allow ourselves to become 
pure mechanicians but must assume personal responsibility for the clinical ap¬ 
plication of the advancements in the various biochemical and physiological 
processes which are concerned with kidney function in our patients. 

This discussion is not concerned with the correction of obstructions to the 
urinary tract, such as calculi, tumors, etc., which could produce anuria. It is in¬ 
tended only to consider acute failure of the anuric and oliguric type as a result 
of either prerenal or intrarenal disorders. So-called “prerenal conditions,” such 
as shock associated with reduced renal blood flow and its attendant anoxia, de¬ 
hydration of various types, electrolyte imbalance, such as hypo chloremia, etc. 
may result in temporary loss of renal function, which if allowed to persist lead 
to anatomical or intrinsic renal lesions with anuria. 

You are also familiar with the other and more common etiologic factors (now 
some 40-odd) encountered in the production of intrinsic renal lesions and espe¬ 
cially with those conditions associated with pigment excretion. The latter in¬ 
cludes mismatched transfusions, crushing muscle injuries, hemorrhage, and 
hemolysis following transurethral resections. Various toxins and poisonous sub¬ 
stances are also often implicated. 


Read at annual meeting, South Central Section, American Urolo 
Okla., September 1C, 1950. 
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The principles involved in the treatment of acute or total renal failure should 
be of considerable concern to the urologist. Anuria usually results in a state of 
therapeutic desperation and despair in which a wide variety of treatment is fran¬ 
tically applied. For this reason, it may be worthwhile periodically to review the 
basic principles of this problem. 

Uremia, in general, has long been thought to be a syndrome resulting mainly 
from the retention of waste products of nitrogen metabolism, but it is far more 
complex than the failure to excrete any single nitrogenous substance. Modern 
knowledge clearly indicates that the most important disturbance in lenal in¬ 
sufficiency is the failure of the kidney to maintain a proper volume of body fluid 
and the chemical equilibrium of various electrolytes within the plasma and other 
fluid compartments of the body. Disturbance in fluid and electrolyte balances 
account for most uremic symptoms, especially those of the central nervous sys¬ 
tem. Proper maintenance of fluid and electrolyte balance is, therefore, the 
cardinal therapeutic objective. 

We are all aware of the great strides made by our specialty over the last several 
decades in the development of instruments for the relief of obstructions. There 
are other fields in which we, as urologists, should be just as proficient. They in¬ 
clude renal physiology and subjects that concern water, electrolyte, and protein 
balances. It is only by an understanding of such basic processes that we are able 
to properly interpret the abnormal and to plot a sound therapeutic course in our 
urological patients. We, as urologists of today, must not allow ourselves to become 
pure mechanicians but must assume personal responsibility for the clinical ap¬ 
plication of the advancements in the various biochemical and physiological 
processes which are concerned with kidney function in our patients. 

This discussion is not concerned with the correction of obstructions to the 
urinary tract, such as calculi, tumors, etc., which could produce anuria. It is in¬ 
tended only to consider acute failure of the anuric and oliguric type as a result 
of either prerenal or intrarenal disorders. So-called “prerenal conditions,” such 
as shock associated with reduced renal blood flow and its attendant anoxia, de¬ 
hydration of various types, electrolyte imbalance, such as hypochloremia, etc., 
may result in temporary loss of renal function, which if allowed to persist lead 
to anatomical or intrinsic renal lesions with anuria. 

You are also familiar with the other and more common etiologic factors (now 
some 40-odd) encountered in the production of intrinsic renal lesions and espe¬ 
cially with those conditions associated with pigment excretion. The latter in¬ 
cludes mismatched transfusions, crushing muscle injuries, hemorrhage, and 
hemolysis following transurethral resections. Various toxins and poisonous sub¬ 
stances are also often implicated. 
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We are not concerned primarily with a review of the exact pathology of the 
renal lesion in anuria. The term “lower nephron nephrosis” has been most un¬ 
fortunate, and pathologists now recognize that whatever the inciting cause, the 
process is more likely to involve the complete nephron and not specifically the 
distal tubule. Pathologically one encounters various degrees of damage to the 
cells of the entire tubule. The glomerular filtrate finds egress back into the venous 
system or peritubular veins through the injured cells and by tubulovenous 
anastomoses. 

Therapy in the past has often been erroneously based on the supposition that 
anuria was due solely to the obstruction by casts, and treatment was directed 
to the immediate re-establishment of urine flow. Osmotic diuretics in the form of 
phosphates, sulfates, and various hypertonic sugars have been employed on the 
theory that they would increase pressure within the tubules and expel the casts. 
In spite of the now-accepted pathogenesis, therapy of anuria is frequently on an 
unsound basis. One author recently reviewed the 101 most recent cases treated 
in the literature and found a wide diversity of therapeutic procedures, including: 
renal decapsulation, forcing of fluids, restriction of fluids, intravenous procaine, 
sodium sulfate diuretics, spinal anesthesia, peri-arterial de-innervation, sympa¬ 
thetic block, as well as the use of alkalies and sympathetic paratyzing drags. The 
most significant feature of anuria due to such “nephron” injuries (predominantly 
tubular) is that, given sufficient time, usually two to three weeks, the cells of the 
tubules will soon regenerate and resume function. With such reversible lesions 
the patient must be kept alive, and proper therapy becomes of paramount 
importance. 

The majority of fatal anuric cases have died within the first week or ten daj's, 
thus indicating that causes other than the temporaiy absence of renal function 
are in effect. Dogs, property managed, can be kept alive for 70 da} 7 s or more 
following bilateral nephrectomy. From animal experiments, it is calculated 
that man should theoretically live 3 to 4 weeks without renal function. Stock ob¬ 
served one man to live 46 days, with the total excretion of approximately 1000 cc 
urine. 

What, then, are the common causes of death in reversible renal injuries? The 
first is undoubtedly overhydration, and the second is disturbances in electrolytes, 
especially potassium and occasionally sodium. The other causes maj 7 be hormonal 
imbalances, an accumulation of unknown and known toxic metabolites, such as 
quanidine, phenols, paracresols, and organic acids. 

What are the objectives in the treatment of total renal failure? They are 
mainty the prevention of any derangement of the internal electrolyte and fluid 
environment. Any imbalances that occur or may already have occurred when 
the patient is first seen must be cautiously corrected. A second objective is the 
control, as far as feasible, of metabolism. Other objectives are so-called supportive 
therapy and the possible removal of waste products and excess electrotytes b 3 ' 
various artificial dialyses. The treatment of anuria requires extreme vigilance 
and is never a passive affair. 
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FLUID BALANCE 

In anuria the first therapeutic consideration is fluid balance. With the suspen¬ 
sion of kidney function, water will be lost only through the so-called insensible 
routes. For management, one must consider such losses in a rather precise man¬ 
ner. Under average temperature conditions there is a relentless water loss eacli 
24 hours, calculated, in general, to be 0.5 to 0.6 cc per kilogram of body weight 
per hour. This daily insensible loss for the average man is about 1000 cc, pro¬ 
portioned roughly as 500 cc through the lungs, 300 to 400 cc through the skin, 
and 100 cc in the feces. Inasmuch as 200 cc of water is liberated each day by the 
body’s metabolism, one may consider that a 70 kilo man will lose approximately 
800 cc of water per day, and a total fluid intake of this amount is necessary for a 
proper fluid balance to exist. When environmental or seasonal temperatures are 
high, as well as when fever exists, this insensible loss may be doubled or tripled. 
With active perspiration, it must be appreciated that sometimes several liters of 
fluid may be lost. If diarrhea or vomiting occurs, this volume must be accurately 
measured and added to the daily insensible loss. In the case of oliguria, the urine 
volume must also be added to the above calculated intake. 

In consideration of fluid appraisal the first procedure is a careful history of 
what has taken place up to the time the patient has been seen. An estimation of 
the amount of emesis is important, as is the amount of fluid the patient may have 
received by mouth or vein. This is followed by a clinical estimation of the volume 
of the extracellular compartments, i.e., the state of hydration. Unfortunately, 
tests to determine the volume of plasma have not been developed to a point 
where they are practical for use in anuric patients. Some basic idea of the state 
of hydration may be gained by the well-known physical signs, which include: 
degree of dryness or moisture of the mucous membranes, presence or absence of 
edema, texture of the skin and condition of the subcutaneous tissue, liver en¬ 
largement, fullness of the peri-orbital tissues, presence or absence of moisture in 
the lungs, venous pressure, as well as various tests concerning the eollapsibilitj- 
of the veins of the extremities in different postures. Frequent determinations of 
plasma proteins and hematocrit may also help to indicate the degree of hydra¬ 
tion. One cannot rel}’ upon the concentration of cations such as sodium as an 
index of the body fluid volume, as sodium values are more complex. One can 
categorically state that the plasma electrolyte concentrations are not always an 
■ndex of total electrolyte content or total fluid volume in the extracellular spaces. 
An initial body weight is very important, because daily variations reflect changes 
in the total water content of the body and ultimately in the size of the internal 
fluid compartments. A sudden change in weight of 2 pounds indicates a varia¬ 
tion in body water of one liter. 

A proper clinical examination as outlined above should lead to a reasonable 
deduction as to the state of hvdration. Dehydration, even with normal kidnevs, 
is inimical to the resumption of normal kidney function and should be corrected. 
Overhydration may result in pulmonary edema or cardiac failure. The continu- 
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We are not concerned primarily with a review of the exact pathology of the 
renal lesion in anuria. The term “lower nephron nephrosis” has been most un¬ 
fortunate, and pathologists now recognize that whatever the inciting cause, the 
process is more likely to involve the complete nephron and not specifically the 
distal tubule. Pathologically one encounters various degrees of damage to the 
cells of the entire tubule. The glomerular filtrate finds egress back into the venous 
system or peritubular veins through the injured cells and by tubulovenous 
anastomoses. 

Therapy in the past has often been erroneous!}' based on the supposition that 
anuria was due solely to the obstruction by casts, and treatment was directed 
to the immediate re-establishment of urine flow. Osmotic diuretics in the form of 
phosphates, sulfates, and various hypertonic sugars have been employed on the 
theory that they would increase pressure within the tubules and expel the casts. 
In spite of the now-accepted pathogenesis, therapy of anuria is frequently on an 
unsound basis. One author recently reviewed the 101 most recent cases treated 
in the literature and found a wide diversity of therapeutic procedures, including: 
renal decapsulation, forcing of fluids, restriction of fluids, intravenous procaine, 
sodium sulfate diuretics, spinal anesthesia, peri-arterial de-innervation, sympa¬ 
thetic block, as well as the use of alkalies and sympathetic paralyzing drugs. The 
most significant feature of anuria due to such “nephron” injuries (predominantly 
tubular) is that, given sufficient time, usually two to three weeks, the cells of the 
tubules will soon regenerate and resume function. With such reversible lesions 
the patient must be kept alive, and proper therapy becomes of paramount 
importance. 

The majority of fatal anuric cases have died within the first week or ten days, 
thus indicating that causes other than the temporary absence of renal function 
are in effect. Dogs, properly managed, can be kept alive for 70 days or more 
following bilateral nephrectomy. From animal experiments, it is calculated 
that man should theoretically live 3 to 4 weeks without renal function. Stock ob¬ 
served one man to live 46 days, with the total excretion of approximately 1000 cc 
urine. 

What, then, are the common causes of death in reversible renal injuries? The 
first is undoubtedly overhydration, and the second is disturbances in electrolytes, 
especially potassium and occasionally sodium. The other causes may be hormonal 
imbalances, an accumulation of unknown and known toxic metabolites, such as 
quanidine, phenols, paracresols, and organic acids. 

What are the objectives in the treatment of total renal failure? They are 
mainly the prevention of any derangement of the internal electrolyte and fluid 
environment. Any imbalances that occur or may already have occurred when 
the patient is fiist seen must be cautiously corrected. A second objective is the 
contiol, as fai as feasible, of metabolism. Other objectives are so-called supportive 
therapy and the possible removal of waste products and excess electrolytes by 
various artificial dialyses. The treatment of anuria requires extreme vigilance 
and is never a passive affair. 
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FLUID BALANCE 

In anuria the first therapeutic consideration is fluid balance. With the suspen¬ 
sion of kidney function, water will be lost only through the so-called insensible 
routes. For management, one must consider such losses in a rather precise man¬ 
ner. Under average temperature conditions there is a relentless water loss each 
24 hours, calculated, in general, to be 0.5 to 0.6 cc per kilogram of body weight 
per hour. This daily insensible loss for the average man is about 1000 cc, pro¬ 
portioned roughly as 500 cc through the lungs, 300 to 400 cc through the skin, 
and 100 cc in the feces. Inasmuch as 200 cc of water is liberated each day by the 
body’s metabolism, one may consider that a 70 kilo man will lose approximately 
800 cc of water per day, and a total fluid intake of this amount is necessary for a 
proper fluid balance to exist. When environmental or seasonal temperatures are 
high, as well as when fever exists, this insensible loss may be doubled or tripled. 
With active perspiration, it must be appreciated that sometimes several liters ol 
fluid may be lost. If diarrhea or vomiting occurs, this volume must be accurately 
measured and added to the daily insensible loss. In the case of oliguria, the urine 
volume must also be added to the above calculated intake. 

In consideration of fluid appraisal the first procedure is a careful history of 
what has taken place up to the time the patient has been seen. An estimation of 
the amount of emesis is important, as is the amount of fluid the patient may have 
received by mouth or vein. This is followed by a clinical estimation of the volume 
of the extracellular compartments, i.e., the state of hydration. Unfortunately, 
tests to determine the volume of plasma have not been developed to a point 
where the} f are practical for use in anuric patients. Some basic idea of the state 
of hydration may be gained by the well-known physical signs, which include: 
degree of dryness or moisture of the mucous membranes, presence or absence of 
edema, texture of the skin and condition of the subcutaneous tissue, liver en¬ 
largement, fullness of the peri-orbital tissues, presence or absence of moisture in 
the lungs, venous pressure, as well as various tests concerning the collapsibility 
of the veins of the extremities in different postures. Frequent determinations of 
plasma proteins and hematocrit may also help to indicate the degree of hydra¬ 
tion. One cannot rely upon the concentration of cations such as sodium as an 
index of the body fluid volume, as sodium values are more complex. One can 
categorically state that the plasma electrolyte concentrations are not always an 
mdex of total electrolyte content or total fluid volume in the extracellular spaces. 
An initial body weight is very important, because daily variations reflect changes 
in the total water content of the body and ultimately in the size of the internal 
fluid compartments. A sudden change in weight of 2 pounds indicates a varia¬ 
tion in body water of one liter. 

A proper clinical examination as outlined above should lead to a reasonable 
deduction as to the state of hydration. Dehydration, even with normal kidneys, 
is inimical to the resumption of normal kidney function and should be corrected! 
Overhydration may result in pulmonary edema or cardiac failure. The continu- 
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ous and insensible water loss will in time reduce overhydration, but if there is 
impending pulmonary edema or heart failure, an emergency phlebotomy may 
be in order. Water can also be rapidly withdrawn from the internal fluid com¬ 
partments by injection of a proper hypertonic solution into the peritoneal 
cavity or by the use of an artificial kidney. 

ELECTROLYTES 

In anuria the plasma electrolyte concentrations should be maintained as near 
normal as possible for proper cell functioning and prolongation of life. If the 
fluid (water) volume of the internal compartments is within approximately 
normal limits, then any' deviations from the normal concentrations of plasma 
electrolytes are significant, and corrective procedures are in order. Sodium and 
potassium, as the main cations, and chloride, as the main anion, are of primary 
consideration. The role of magnesium, phosphates, and sulfates is not fully 
understood at the present time, but under no condition should they be allowed 
to find ingress into the plasma as a result of any therapeutic procedure. Diuretics 
containing such substances which cannot be excreted in anuria are contrain¬ 
dicated. Calcium and magnesium form such a small proportion of the total 
plasma electrolyte content that moderate deviations are probably not signif¬ 
icant. As a result of phosphate retention, the plasma calcium concentration 
may fall to such a low level that tetany' results. This can be combated bj r ad¬ 
ministering intravenous calcium gluconate. 

Maintenance of normal sodium plasma levels is important. Normally, the 
sodium plasma concentration is controlled by' the kidney', which is not in opera¬ 
tion in anuria. The administration of sodium in any' form is rarely' indicated, 
except when there is a deficit such as occurs following vomiting or diarrhea. 
It may be advisable to measure on occasions the amount of sodium in the vomitus 
and to replace the exact amount lost. There is an insignificant sodium loss from 
normal perspiration or bowel movements. There is no substitute for frequent 
determinations of plasma sodium values. A lowering of plasma sodium from 
any' cause, provided there is normal hy'dration, results in a shift of water from 
the plasma into the cells, resulting in intracellular edema. An elevated plasma 
sodium, on the other hand, such as that following the injection of saline, lactate 
or bicarbonate, causes a shift in the opposite direction, with consequent hydremia, 
expansion of the plasma volume, the danger of pulmonary' edema, cardiac failure, 
etc. In addition to the effect on fluid distribution, a low concentration of plasma 
sodium is not consistent with proper cardiac function. In the past the treatment 
of acidosis has been overemphasized. Anuric patients in acidosis may' have near 
normal plasma sodium values, and the injection of sodium, either in the form 
of lactate or bicarbonate, results in expansion of extracellular compartment, a 
condition which could further embarrass the circulation. The only' indication 
to administer bicarbonate is a markedly lowered sodium plasma level or marked 
respiratory' distress, indicating that the carbon dioxide excretory' function of the 
lungs has reached its capacity'. 

There is not apt to be a significant disturbance of the sodium plasma con- 
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centration within the first or second week of anuria if the patient has been prop¬ 
erly managed and if there has been no vomiting, diarrhea, excessive sweating, 
or unnecessary administration of saline. With the persistence of anuria, the 
continued catabolism within the cell results in the progressive release of sodium 
and other electrolytes, making their plasma control increasingly difficult. 
Plasma chlorides tend to decrease in uremia, but except in case of excessively low 
values, these compensatory chloride depressions should not be corrected. 

In any treatment of anuria, the potassium factor must also be considered. 
The occurrence of potassium retention and intoxication with urinary suppression 
has never been appreciated as the serious medical emergency or problem that 
it represents. During the second World War it was recognized that sudden deaths 
in anuria were probably due to cardiac arrest as a direct result of potassium 
poisoning. It is likely that future studies of patients with anuria will reveal 
potassium disturbances to be a frequent cause of death and that they occur more 
frequently than believed in the past. 

Potassium, usually in combination with protein, is the main cation within 
the cell. With protein catabolism, potassium leaves the cell, resulting in hyper- 
potassemia in the absence of kidney function. Plasma potassium concentrations 
are also affected by plasma sodium disturbances. If, for any reason, the sodium 
plasma concentration is elevated, sodium then tends to displace intracellular 
potassium, with a resulting rise in plasma potassium values, especially if urine 
formation is negligible. When plasma sodium is low, potassium may leave the 
cell to compensate for this cation depletion. Approximately 90 per cent of the 
potassium is excreted through the kidneys. If 200 to 300 cc urine is being ex¬ 
creted daily, it is probable that hyperpotassemia will not occur, as the renal 
clearance of potassium is efficient at that level. 

Potassium should not be administered in any form during acute anuria. In 
the early phases of anuria, the metabolic processes within the body and par¬ 
ticularly within the cell tend to bind potassium and prevent hyperpotassemia. 
As anuria continues over a long period of time, an increasing amount of potas¬ 
sium is released. The administration of glucose and insulin has been advocated 
to reverse the process and to shift potassium into the cells. 

If the total elimination of potassium intake and the reduction of metabolism 
to a minimum do not prevent toxic plasma levels, measures must be instituted 
to extract potassium from the plasma and body fluids. In our hospital there have 
been 15 instances of hyperpotassemia in the last 18 months among several 
sendees. Approximately one-half of these died, while 6 of these patients survived 
as a result of reduction of the hyperpotassemia by intestinal dialysis. Any 
patient with anuria should have frequent serum potassium determinations, 
and as the anuria progresses, daily determinations may be necessary. In lieu of 
a flame photometer, daily electrocardiograms will usually reveal the onset of 
definite cardiac toxicity. In severe and dangerous serum potassium elevations, 
the removal of potassium by artificial kidney, intestinal or peritoneal lavage is 
imperative. Control of electrolytes, however, may finally become unmanageable 
as a result of disturbances in cell membranes. 
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ous and insensible water loss will in time reduce overhydration, but if there is 
impending pulmonary edema or heart failure, an emergency phlebotomy may 
be in order. Water can also be rapidly withdrawn from the internal fluid com¬ 
partments by injection of a proper hypertonic solution into the peritoneal 
cavity or by the use of an artificial kidney. 


ELECTROLYTES 

In anuria the plasma electrolyte concentrations should be maintained as near 
normal as possible for proper cell functioning and prolongation of life. If the 
fluid (water) volume of the internal compartments is within approximately 
normal limits, then an}' deviations from the normal concentrations of plasma 
electrolytes are significant, and corrective procedures are in order. Sodium and 
potassium, as the main cations, and chloride, as the main anion, are of primary 
consideration. The role of magnesium, phosphates, and sulfates is not fully 
understood at the present time, but under no condition should they be allowed 
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containing such substances which cannot bo excreted in anuria are contrain¬ 
dicated. Calcium and magnesium form such a small proportion of the total 
plasma electrolyte content that moderate deviations are probably not signif¬ 
icant. As a result of phosphate retention, the plasma calcium concentration 
may fall to such a low level that tetany results. This can be combated by ad¬ 
ministering intravenous calcium gluconate. 

Maintenance of normal sodium plasma levels is important. Normally, the 
sodium plasma concentration is controlled by the kidney, which is not in opera¬ 
tion in anuria. The administration of sodium in any form is rarely indicated, 
except when there is a deficit such as occurs following vomiting or diarrhea. 
It may be advisable to measure on occasions the amount of sodium in the vomitus 
and to replace the exact amount lost. There is an insignificant sodium loss from 
normal perspiration or bowel movements. There is no substitute for frequent 
e eiminations of plasma sodium values. A lowering of plasma sodium from 
any cause, provided there is normal hydration, results in a shift of water from 
tire plasma into the cells, resulting in intracellular edema. An elevated plasma 
sodium, on the other hand, such as that following the injection of saline, lactate 
oi iicai donate, causes a shift in the opposite direction, with consequent hydremia, 
expansion of the plasma volume, the danger of pulmonary edema, cardiac failure, 
etc. In addition to the effect on fluid distribution, a low concentration of plasma 
sodium is not consistent with proper cardiac function. In the past the treatment 
of acidosis has been overemphasized. Anuric patients in acidosis may have near 
normal plasma sodium values, and the injection of sodium, either in the form 
of lactate 01 bicarbonate, results m expansion of extracellular compartment, a 
condition which could further embarrass the circulation. The only indication 
to administer bicarbonate is a markedly lowered sodium plasma level or marked 
respiratory distress, indicating that the carbon dioxide excretory function of the 
lungs has reached its capacity. 

There is not apt to be a significant disturbance of the sodium plasma con- 
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centration within the first or second week of anuria if the patient, has been prop¬ 
erly managed and if there has been no vomiting, diarrhea, excessive sweating, 
or unnecessary administration of saline. With the persistence of anuria, the 
continued catabolism within the cell results in the progressive release of sodium 
and other electrolytes, making their plasma control increasingly difficult. 
Plasma chlorides tend to decrease in uremia, but except in case of excessively low 
values, these compensatory chloride depressions should not be corrected. 

In any treatment of anuria, the potassium factor must also be considered. 
The occurrence of potassium retention and intoxication with urinary suppression 
has never been appreciated as the serious medical emergency or problem that 
it represents. During the second World War it was recognized that sudden deaths 
in anuria were probably due to cardiac arrest as a direct result of potassium 
poisoning. It is likely that future studies of patients with anuria will reveal 
potassium disturbances to be a frequent cause of death and that they occur more 
frequently than believed in the past. 

Potassium, usually in combination with protein, is the main cation within 
the cell. With protein catabolism, potassium leaves the cell, resulting in liyper- 
potassemia in the absence of kidney function. Plasma potassium concentrations 
are also affected by plasma sodium disturbances. If, for any reason, the sodium 
plasma concentration is elevated, sodium then tends to displace intracellular 
potassium, with a resulting rise in plasma potassium values, especially if urine 
formation is negligible. When plasma sodium is low, potassium may leave the 
cell to compensate for this cation depletion. Approximately 90 per cent of the 
potassium is excreted through the kidneys. If 200 to 300 cc urine is being ex¬ 
creted daily, it is probable that hyperpotassemia will not occur, as the renal 
clearance of potassium is efficient at that level. 


Potassium should not be administered in any form during acute anuria. In 
the early phases of anuria, the metabolic processes within the body and par¬ 
ticularly within the cell tend to bind potassium and prevent hyperpot assemia. 
As anuria continues over a long period of time, an increasing amount of potas¬ 
sium is released. The administration of glucose and insulin has been advocated 
to reverse the process and to shift potassium into the cells. 


If the total elimination of potassium intake and the reduction of metabolism 
to a minimum do not prevent toxic plasma levels, measures must be instituted 
to extract potassium from the plasma and body fluids. In our hospital there have 
been 15 instances of liyperpotassemia in the last IS months among several 
services. Approximately one-half of these died, while 6 of these patients survived 
as a result of reduction of the liyperpotassemia by intestinal dialysis \nv 
patient with anuria should have frequent serum potassium determinations 
and as the anuria progresses, daily determinations mav be necessary In lieu of 
a flame photometer, daily electrocardiograms will usuallv reveal the oiwet of 
definite cardiac toxicity. In severe and dangerous serum potassium elevations 
the removal of potassium by artificial kidney, intestinal or peritoneal lava-rn is 
imperative. Control of electrolytes, however, may finally become unmanageable 
as a result of disturbances m cell membranes. ° 
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METABOLISM 

A number of approaches have been made as to proper diet in anuria. The 
average individual at bed rest has a daily caloric requirement between 1400 and 
2000 calories. A patient without food intake metabolizes about 70 gm. of his 
own protein a day, but if given 100 gm. of glucose this deficit is reduced to 
approximately 40 gm. The glucose serves to supply few calories, but its main 
effect is the reduction of ketosis and protein catabolism. It may also reduce, 
up to 300 per cent, the formation of unknown toxins and organic acids by aiding 
in their oxidation. Glucose intake in excess of 100 gm. does not cause a further 
appreciable reduction in protein catabolism or oxidation of organic acids and 
merely adds additional calories. With protein catabolism decreased, there is a 
significant diminution in the amount of potassium liberated from the cell. 

As it would be ideal to keep the patient in calorie balance, attempts have 
been made to attain this end by adding fats to the diet. Mixtures of peanut oil 
and glucose can sometimes be given bj r mouth in sufficient amounts to provide 
2000 calories a day. This amount of fat and glucose, unfortunately, is likely to 
produce severe diarrhea, with water and electrolyte loss. We believe it is better 
for the patient to be in caloric deficit for 2 weeks rather than stress administra¬ 
tion of unpalatable fat-glucose mixtures by mouth. If glucose cannot be tolerated 
perorally, 50 to 100 gm. per day intravenously is a requisite. Most of the pub¬ 
lished diets contain undesirable proteins, which onl} r increase the formation of 
toxic metabolic products. The protein and fruit juices in these diets also contain 
electrolytes, especially toxic potassium. 

The patient must be maintained at bed rest in order to minimize metabolism. 
Vitamins should be administered daily in such periods of dietary restrictions 
and starvation. 


SUPPORTIVE THERAPY 

Adjunct procedures such as digitalizing have been recommended, but there is 
no evidence that, in the absence of heart failure, this is on a sound basis. Since 
digitalis cannot be excreted, it should be used with caution. Injection of red 
cells may aid the oxygen capacity of the blood, and there is no contraindication 
to blood transfusion except in the case of hyperkalemia. Oxj'gen therapy may 
occasionally be helpful. Aminophyllin is said to relax bronchial spasm and aid 
in the elimination of carbon dioxide from the lungs. Infection must be controlled, 
because it increases the metabolic rate and also greatly accelerates water loss 
through perspiration from fever. 

Diuretics have no place in the treatment of fully-established anuria, and their 
use in the past has been illogical except as a prophylactic measure. It is important 
to maintain electrolytic normality within the fluid compartments, and the in¬ 
jection of such diuretic salts as sulfates, nitrates, mercury, magnesium, etc. 
can result in disastrous disturbances in the electrolytic plasma pattern. 

In the great majority of anuric patients treated according to the principles 
just outlined, there is an onset of diuresis usually before the end of the second 
or third week. With the employment of such conservative management, the 
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patient is not likely to succumb to water or electrolyte disturbances, thus allow¬ 
ing time for renal repair. A recent report on conservative management in cases 
of anuria from nephron necrosis has revealed a recovery rate of S5 per cent. In 
the fatal cases, the patients did not succumb to renal failure but to other com¬ 
plicating factors. 


ACCESSORY TREATMENT 

In an occasional case, usually one mismanaged or one in which anuria per¬ 
sists for a long period, therapeutic procedures may be necessary to remove 
metabolites or to correct water and electrolyte imbalances. Accessory modes of 
treatment of anuria are cross or replacement transfusions, peritoneal and in¬ 
testinal dialysis, exchange cation resins, and the artificial kidney. The application 
of these procedures has not been reported in the past in adequate number or in 
detail for proper scientific appraisal. Emphasis has been placed mainly on the 
removal of urea and nitrogenous substances. Most reported accessory treatments 
have been instituted within the early phases of anuria, and in most instances 
they were not indicated at the time employed. One must disagree with then- 
advocates who conclude that "they have saved the lives of patients.’’ In a cor- 
recth managed patient, artificial dialysis is rarely necessary within the first two 
weeks of anuria. If the anuria continues, the products of metabolic breakdown, 
both protein in nature and electrolytes, become a difficult problem to control. It is 
during this period that accessory modes of treatment could be of considerable 
value in removing the accumulating toxic substances and in readjusting electro¬ 
lyte concentrations—thus leading to a prolongation of life and extension of the 
patient’s chances of recovery. 

If a patient has become overhydrated or is in hypernatremia from injected 
bicarbonate or saline, it may be necessaiy to remove excess water and sodium 
with an emergency dialysis procedure. One will occasionally encounter a danger¬ 
ous elevation of serum potassium within the first two weeks, especially if the 
patient has been fed. It may be an urgent matter to reduce this serum potassium 
immediately by such extraction methods. 

We do not believe that cross transfusion or replacement transfusion merits 
consideration, although some excellent results have been reported. It is more 
likely that the recovery in such instances was due to good medical management 
and not related to this specific therapy. 

Peritoneal dialysis, intestinal lavage, cation resin exchange enemas and 
artificial kidney all have their place, and in individual cases one procedure 
might be preferable to another. For example, if confronted with abdominal 
distention or a recent abdominal operation, peritoneal lavage would be contra¬ 
indicated. With nausea and vomiting the patient might not be able to tolerate 
a lavage tube in the jejunum, and therefore intestinal dialvsis would be im¬ 
practical. Perhaps it would be well to mention very briefly the problems of 
each method. 

The artificial kidney has excited great interest in recent veara but it i= too 
ea.ly to judge its effectiveness It does have one distinct disadvantage, and that 



62 


SAMUEL A. VEST AND ROBERT A. KELLEY 


is the considerable technical difficulties encountered in its operation. A highly 
trained team is required which is available only in large medical centers. Sterility, 
leaks in the apparatus, hemolysis of the red cells, pyrogens, and the technical 
control of blood flow all demand constant attention. Heparinization of the pa¬ 
tient may be hazardous. The various exchanges between the blood on one side 
of a cellophane membrane and the bath on the other side occur rapidly, making 
frequent analyses of the serum electrolytes necessary. Blood volume should be 
accurately determined before dialysis because of the possibility of rapid fluid 
exchange across the membrane. The electrolyte composition of the bath in the 
artificial kidney must be modified in individual cases according to the electrolyte 
composition of the patient’s plasma. The osmotic pressure of the bath must be 
slightly higher than that of the plasma, so that there will be a flow of fluid from 
the plasma into the bath. A dialysis of several hours with such an apparatus 
will undoubtedly correct many metabolic, electrolytic, and fluid disturbances 
which may otherwise be difficult to control. Because of the above inherent 
difficulties, the artificial kidney is not applicable in the majority of acute renal 
failures that occur. Simple procedures are more feasible. 

Peritoneal dialysis is a far more simple procedure, but it, too, requires a great 
many' technical considerations. The peritoneal membrane evidently nearly ap¬ 
proximates a pure dialyzing membrane. The cells of the peritoneum, however, 
are living cells, and electrolyte exchanges do not take place quite as freely as 
through inert cellophane. In the past, peritoneal dialysis has usually been ac¬ 
complished by the constant inflow of a fluid into one side of the peritoneal 
cavity with aspiration on the opposite side. This procedure has the advantage of 
allowing a solution of constant composition to be in contact with the peritoneal 
membrane. Unfortunately, channeling among the intestinal coils and mesentery 
occurs, so that only a restricted area of the peritoneum is actually in contact 
with the perfusion fluid. There may be further difficulty' with egress of the fluid- 
Recent experiences here (to be published) and elsewhere have indicated that 
the repeated instillation of a fluid of proper electrolyse composition into the 
peritoneal cavity, where it is allowed to remain for one to two hours, followed by 
aspiration, is more effective. The fluid evidently is in contact with a greater 
area of peritoneum. Peritonitis has been a complicating factor, but with anti¬ 
biotics this is no longer a major complication. 

1 he literature indicates that peritoneal dialysis has not been generally' success¬ 
ful, and from the incidence of edema, hyperchloremia, etc. it has not been per¬ 
formed correctly. One can conclude that it has probably not saved many lives; 
on the contrary, many patients have succumbed to the disturbances it has 
created in the internal chemical and fluid environment. In peritoneal lavage 
or in any dialysis one may easily dehydrate or overhydrate the patient, deplete 
or produce excess concentrations of electrolytes, especially sodium and chloride, 
unless a proper perfusion solution is correctly employed. 

Intestinal dialy'sis can be an extremely valuable adjunct in the treatment of 
total anuria. The mucosal cells do not act as a simple dialyzing membrane but 
have dymamic, secietoryq and absorptive powers which vary 7- at different levels 
of the bowel. Glucose, for example, must be hydrolyzed in the intestine before 
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it crosses the mucosal membrane. One simply removes the substances which 
have been secreted within the intestinal lumen. Intestinal dialysis is a relatively 
simple way to remove potassium in those cases with hyperkalemia. The jejunum 
is far more efficient for extracting potassium than other sections of the intestinal 
tract. 

Most patients in the early phases of anuria are able to swallow a Miller-Ab¬ 
bott tube, and in the majority a satisfactory perfusion can be established. Meyers 
Hicks was able to perfuse the jejunum with 24,000 cc perfusate in one 24 hour 
period, removing 4 gm. potassium and 49 gm. urea. Urea is an easily diffusible 
compound, and lavage of the jejunum is efficacious in removing this substance. 
In lieu of using a Miller-Abbott apparatus, there have been instances in which 
segments of jejunum have been isolated and lavage carried out through stomas 
made into the abdominal wall. One remarkable case has been reported by Kolff, 
who kept a patient alive for 46 days after removal of his only kidney. The patient 
was also kept in electrolyte and water balance by appropriate adjustment of 
the content (and ultimately the osmotic pressure) of the perfusing fluid. Death 
resulted from a thrombus originating in the heart, following feeding of the 
patient through an intravenous polyvinyl cardiac catheter. During the dialysis, 
8.6 gm. of urea were removed per day (a patient in starvation produces about 
2 to 4 gm. of urea a day and approximately 6 gm. of nitrogen). Large amounts 
of creatinine and uric acid were removed from this patient, so that excess plasma 
concentrations of these substances did not occur during the period of observa¬ 
tion. The osmotic pressure of the perfusing fluid was at first less than that of 
the plasma, and the patient absorbed S.2 liters of water during the first four 
days along with 6 to 10 gm. sodium chloride in excess of that which was lost 
by vomiting. The positive fluid and electrolyte balance was then reversed by 
increasing the osmotic pressure of the perfusate by the addition of glucose and 
sucrose. During the next 9 days, 1G.4 liters of fluid containing 48 gm. sodium 
were removed from the plasma, or approximately 1500 cc a day. During this 
period, 0.8 to 2.4 gm. potassium were extracted per day, reducing the plasma 
level from 8.0 to 4.3 mEq/L. The patient absorbed sodium bicarbonate from 
the perfusing fluid in sufficient quantity to keep the plasma bicarbonate at an 
approximately normal level. 

The large bowel is more accessible than the jejunum, but it is not so efficient 
as the small bowel or peritoneum. The colon has selective resorptive properties 
so far as water, sodium, and chloride are concerned. Urea and other products of 
nitrogenous metabolism do not readily diffuse across the large bowel, and a 
negligible quantity of these substances is removed during lavage. Potassium 
can be extracted from the large bowel, and in one patient with liyperpotassemia 
we performed perfusion through an appendicostomy. We were able to remove 
20 mEq of potassium, or approximately the normal potassium content of 
the blood plasma, with 4 liters of perfusate. 

Certain synthetic resins of the ammoniated type which are insoluble in water 
have a strong affinity for sodium and potassium. When introduced into the 
large bowel in the form of an enema, they soon bind significant amounts of these 
electrolytes. One experimenter has recently been able by the use of resin enemas 
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to remove 76 mEq of potassium in a clay. Resins are impractical perorally in 
anuria. When ingested they may disturb electrolyte balance by extracting 
sodium. If used in retention enemas they' may cause obstruction because of 
their physical nature. In addition, the enema may not be retained. 

In summaiy, then, the particular type of artificial dialysis employed will be 
governed by' the condition of the patient and the available technical facilities. 
In some instances, they may' be used primarily to control potassium, sodium, or 
fluid disturbances, while in others they are used to remove the accumulating 
products of catabolism in the later phases of anuria. 

Renal decapsulation as an accessory procedure for anuria must be mentioned. 
Urologists on occasion have decapsulated the kidney's in the belief that the 
operation diminishes intrarenal pressure. The validity of this procedure is 
difficult to appraise, and the literature is replete with experiments and arguments 
both for and against the operation. Reported cases are sporadic, and collateral 
or accessory treatment is so varied as to complicate any conclusion concerning 
its efficacy. 

Pathological evidence for increase intrarenal pressure is found in the signif¬ 
icant observations from the data published by' Lucke, who studied more than 
700 pairs of kidneys sent to the Army Institute of Pathology following death 
from anuria. The weight of 89 pairs of kidney's selected at random was con¬ 
siderably' more than the normal 300 gm. for a pair of kidneys. It is remarkable 
that many' pairs of kidney's weighed from 500 to more than 800 gm., which is 
practically' double their normal weight. The only' factor that could account foi 
this increase in weight is the presence of additional water or edema fluid. In 
other words, for the kidney' to remain normal in size and still to double in weight, 
water would have to displace some substance which is much lighter. This being 
impossible, the only' explanation is that the kidney' is greatly' increased in size 
to the limit of expansion of the capsule, with the result that there could be a 
significant increase in intracapsular tension. On the other hand, if the anuria 
in a given instance is due solely' to tubular degeneration, then decapsulation 
would not produce diuresis. If the regenerating tubular cells are capable of 
function, then additional intrarenal pressure might be just enough to inhibit 
urine flow, and the release of tension by' removal of the capsule could be the 
deciding factor. 


About 6 years ago we performed unilateral renal decapsulation in 7 patients 
with acute anuria. In 6 out of the 7 cases the kidney was ischemic, greatly 
enlarged in size, and the capsule was exceedingly' tense. The pale white cortex 
became pink-colored following decapsulation, and in 5 patients there was im¬ 
mediate diuresis, which increased rapidly' by' the end of 24 hours. Biopsy' of the 
cortex showed varying degrees of tubular injury and obstruction. These patients 
were overhydrated by the time they were first seen, and it may be that the excess 
intrarenal pressure was purely' a reflection of excessive fluid administration. 
Decapsulation may be of value, therefore, in the overhy'drated and edematous 
patient. 

Finally, it would be amiss not to mention a significant feature of the post- 
anuric diuresis during the recovery' phase of anuria. Renal function is not normal 
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with the onset of diuresis, and the nenlv regenerated epithelium is unable to 
properly reabsorb sodium and especially chloride, resulting in the excessive loss 
of these electrolytes in the early formed urine. Circulatory failure due either to 
contraction or expansion of the plasma volume may occur in this critical period. 
Depletion of serum potassium and calcium may result in tetany. At the onset of 
diuresis, vigilance must be exercised in this respect. 

SUMMARY 

Modern and intelligent therapy of the anuric patient with reversible renal 
injuries should consist of the following program: 

1) Body water content should be maintained near normal. Any deviation on 
admission should be carefully corrected. Total fluid output should be accurately 
determined and an equal intake balanced against the daily loss. 

2) Electrolyte patterns of the internal chemical anatomy must be maintained 
with as nearly normal concentration as possible. 

31 Electrolytes should not be administered in any form, except in case of 
specific deficits (vomiting, diarrhea, etc.). 

4) Sodium should not be injected in any form, except when a definite sodium 
deficit occurs. Indiscriminate therapy toward counteracting the “acidosis” has 
been overemphasized. 

5) Deviations in the concentrations of the cations, sodium and potassium 
result in specific deleterious and dangerous effects. 

G) Serum potassium elevations may occur with specific toxic effects which 
are hazardous to cardiac function. In such instances, potassium must be removed 
by some form of artificial dialysis. 

7) Metabolism must be reduced to a minimum to avoid release of potassium, 
other electrolytes, acid radicals, unknown metabolites, and toxins. 

S) Glucose (at least 50 to 100 gm. per day) reduces protein catabolism and 
expedites the oxidation of organic acids. Glucose must be administered daily. 

9) The diet should not contain proteins or electrolytes. Fats (peanut oil, butter) 
combined with additional glucose may be given perorally to provide for the 
calories in this condition of negative caloric balance, if they do not cause diarrhea. 
Daily vitamins are required. 

10) Infections elevate the metabolic rate and protein catabolism. The fever 
coincident with infection greatly increases water loss (active perspiration) and 
complicates the maintenance of fluid balance. Infectious processes should, if 
possible, be rigidly controlled. 

11) Adjunct therapy such as aminophylline, oxygen, and digitalis, except in 
congestive failure, are of questionable value. Diuretics are contraindicated. 

12) Transfusions for anemia are indicated except in hyperkalemia. Plasma 
may be necessary for depleted serum proteins. 

13) Excessive salt loss during the diuresis period must be recognized, with 
proper replacement as it occurs. 

14) Therapy to increase renal blood flow, such as sympathectomy, spinal 
anesthesia, intravenous procaine, etc., is without evidence of scientific value 

15) Renal decapsulation to relieve intrarenal elevated pressure and increase 
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renal blood flow could be of value in {hose cases in which the kidneys are greatly 
swollen and ischemic. The latter condition occurs only' in certain instances, such 
as after overhydration or an allergic anuria (after sulfa poisoning, etc.). 

16) Artificial therapy in the form of exsangino- and cross transfusions has not 
produced evidence of any real value. 

17) The artificial kidney and peritoneal and intestinal dialysis have not 
proved to save the life of properly managed patients when instituted within the 
first two weeks after the onset of anuria. Exception to this is their value in re¬ 
moving dangerous serum potassium and sodium as well as excess water ia 
emergency situations in which there is impending cardiac failure. IS one of these 
conditions is likely to occur within the first 10 days of anuria if management has 
been fundamentally correct from the onset. The removal of urea and other 
nitrogenous products by artificial means in this period has been successful but 
unnecessary. If anuria proceeds into the third and fourth week, products of 
protein catabolism may accumulate to such proportions as finally to jeopardize 
life. These consist of organic acids, other metabolites, and unexcretable elec¬ 
trolytes. The institution of any one of the dialyses will remove large amounts of 
such nitrogenous products, electrolytes, and water as desired. No one form of 
dialysis has a distinct advantage in all respects over the other. Each has its 
indications and limitations. Each may' be indicated in a given or specific case. 
If applied when actually needed, each may be useful and may prolong life. 

CONCLUSION 

Patients with anuria who are kept in proper electrolyte and water balance 
with a nearly' normal internal chemical environment will live up to three weeks 
or longer with few, if any, symptoms of uremia. In tin’s period of time, the renal 
injuries if reversible usually will heal. An analysis of the literature strongly sug¬ 
gests that most deaths from anuria may have been due to misdirected therapy- 
In certain selected instances and especially' in cases in which anuria persists into 
the third week, some form of artificial dialy-sis may correct deviations in eleetro- 
lytes, water, and metabolites with prolongation of life and increase in chances of 
recovery' of the patient. 
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To the urologist today renal insufficiency furnishes opportunity for participa¬ 
tion in a broad field of endeavor. The previously bizarre picture of clinical 
uremia has taken a form, the outline of which is composed of certain pathologic 
and physiologic facts. The various types of anatomic lesions of the kidney are 
known to produce definite changes in the circulating blood, extracellular fluids, 
intracellular fluids, and the urine. A great deal is known about- cause and effect, 
but much remains to be learned with regard to intermediary mechanisms within 
the kidney itself and within the intracellular and extracellular fluid compart¬ 
ments of the body. 

There are yet many details which remain to be discovered to complete the 
picture. These can only be determined by the co-operative efforts of the investi¬ 
gators in the laboratory, the ward, and the clinic working actively together for 
the welfare of the patient. The urologist is in the secure position of having the 
accurate definitive measures at his disposal for beginning the drawing of the 
picture of renal physiology and the nature of the renal pathology or as the case 
may be, the absence of renal disease. 

Uremia literally means an accumulation of the constituents of urine in the 
circulating blood, but the clinical connotation which has evolved indicates a 
state of toxicity caused by retention of nitrogenous and other waste products 
with an accompanying upset of fluid and electrolyte balance. The failure of 
normal elimination by the kidney may result either from so-called prerenal 
factors such as circulator}-, metabolic, and hepatic disease or from primary renal 
disease. The latter may be intrinsic or may be induced by processes originating 
beyond the kidney and exerting a deleterious effect upon it. This presentation, 
however, is concerned with the mechanisms of development and the manage¬ 
ment of renal insufficiency due to those conditions having urologic implications. 
The urologic problems of the uremic patient are caused notably by obstruction 
and infection (pyogenic and tuberculous) which are predisposed to by congenital 
abnormalities, urolithiasis, neoplasm, trauma, and vascular disease. The man¬ 
agement of these problems is primarily directed toward relief of obstruction, 
restoration of renal circulation, and prevention of spreading infection in order 
to regain homeostasis. 

It must be emphasized also that modern methods of diagnosis and therapv 
occasionally may induce anuria in the patient with antecedent unrecognized 
renal disease. Pyelographic investigation, sulfonamide treatment, transfusion of 
blood, and major surgical procedures have each been prominent factors in the 
histor\- of patients hospitalized because of anuria.’Severe renal insufficiencv 
may complicate surgery of the solitary or previously diseased kidney a<= well 
as other forms of major surgery especially of the biliarv tract when hemor 
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ihage, shook. or sepu-> lias .supervened. The early reeognition of prerenal 
a/otemia complicating postopeiative convalescence is urgent and at time= dif¬ 
ficult. Undeniable reactions to all of the antibiotics may occur and re-ult in 
piofound disturbances of water and electrolyte balance. Severe diarihea has 
been a prominent feature in patients having a toxic reaction to antibiotics and 
the physiologic electrolyte disturbance caused thereby has resulted in circula- 
toiv and renal failure. Uremia, following ureterosigmoidostomy, may be due 
to uieteral obstruction and to reabsorption of certain constituents of the urine 
by the bowel. The latter condition usually results in hyperchloremic acido-b 
with hypokalemia. 

THE PATHOLOGIC PHASIOLOGY OF REXAL IXSUFFICIEXCY 

Any condition which interfeies with the normal circulation of blood through 
the glomerular capillaries diminishes total renal function. Disturbance of the 
excretory units or tubules also results in alteration of the normal functional 
capacity of the kidney. Both vascular and excretory units may be damaged by 
processes obstructing the conducting pathway's of urine away from the kidney. 
Infection of the renal parenchyma causes edema, congestion, suppuration, and 
eventually necrosis with complete destruction of all portions of the nephron if 
allowed to progress. Anoxia and ischemia occur from the development of ar¬ 
terial and venous thrombi complicating overwhelming infection, phlebothrom- 
bosis, and extraneous toxins. Intratubular deposition of acid-heme products and 
methemoglobin from extensive hemolysis renders a cessation of excietory func¬ 
tion and interference also with glomerular filtration. Sulfonamide crystalluria 
likewise causes tubular occlusion as well as ureteral obstruction. 

Pursuant to major surgical procedures there are certain postoperative changes 
in renal function which are influenced by the following facts: There is a diminu¬ 
tion in the ability of the kidneys to excrete sodium which is attributed to the 
stress reaction with its release of desoxycorticosterone-like substances by the 
adienal. The liberation of excessive amounts of norepinephrine b.y the adrenal 
contributes to renal arterial vasoconstriction and oliguria or anuria. Sodium 
retention results in water retention as well as a disturbance of electrolyte bal¬ 
ance and protein metabolism. At the same time varying degrees of renal arterial 
vasoconstriction occur which are more severe if significant hypotension and 
hemorrhage have complicated the operation. These factors produce renal ische¬ 
mia and anoxia wdth profound disturbance of total renal function the details 
of which will be discussed later. A blood transfusion reaction in the presence of 
pre-existing shock is more likely to result in severe tubular damage and anuna 
than if hypotension has not been present. A valuable contribution has been 
made by Rosoff et al. in this regard in studying the effect on the kidney of the 
injection intravenously of the degradation products of hemoglobin in the pres¬ 
ence and absence of shock. Furthermore the stress reaction, fever, and infectioi 
each causes an increase of protein catabolism especially during the postopcra- 

ve period when there is an inadequate caloric intake. Protein catabolism 
Its m the liberation of excessive amounts of potassium from cells into th° 
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interstitial fluids and the serum of the blood. Coincident, oliguria or anuria 
results in hyperkalemia and this excess of extracellular potassium quickly inter¬ 
feres with myocardial function and will be fatal if not promptly corrected. 

Vomiting, diarrhea, adynamic ileus and fever bring about profound altera¬ 
tions of acid base balance which further increase the grave significance of krenal 
failure in the postoperative patient. Prolonged vomiting depletes the extra¬ 
cellular stores of chloride and the measurement of the plasma chloride shows it 
to be well below the normal level. If no sodium is lost, but chloride alone, then 
some other anion must be increased in order to maintain the proper electrolyte 
(cation-anion) balance. This is spontaneously accomplished by expansion of the 
bicarbonate content of the plasma and the rest of the extracellular fluid in order 
to cover the chloride loss. The mechauism by which the bicarbonate fraction 
has increased to compensate for chloride loss is through the retention of carbon 
dioxide by its conversion to the bicarbonate ion. The respiratory mechanism 
thus rapidly and effectively compensates for chloride loss from the stomach. 
However, if renal failure and acidosis exist, the respiratory mechanism has to 
decrease the bicarbonate content of the blood to compensate for the renal 
retention of other anions such as sulfate and phosphate. The lungs lower the 
carbon dioxide content of the extracellular fluids by deep gasping respirations 
of the Ivussmaul type to meet such demands. 

Perhaps the most important way by which the body regulates its content of 
fluid, acid, and base is by the normal functions of the kidney. In this regard 
renal function serves the purposes of excretion of waste products of metabolism, 
the regulation of acid and base composition of bod}' fluids and the control of 
water balance simultaneously. The normal kidney performs these functions ad¬ 
mirably and several simple tests of renal function indicate its attempt to per¬ 
form this function when needed. This function is illustrated in the conservation 
of fixed base by the kidney under the stress of acidosis as it concurrently excretes 
the acid products in the urine in larger amounts than usual with a weaker base, 
namely ammonia, which is formed in the kidney. The strongly acid urine repre¬ 
sents an attempt by the kidney to spare base for the body and may be noted 
at the bedside by using nitrazine paper to determine the hydrogen ion concen¬ 
tration. The converse may be noted in the patient with alkalosis following loss 
of hydrochloric acid in severe vomiting wherein the kidney selectively attempts 
to retain chloride and does not substitute ammonium and hydrogen ions for 
sodium so that a strongly alkaline urine is excreted. 

The concentrating power of the renal tubules and their ability selectively to 
reabsorb both water, organic and inorganic solutes are major functions. The 
regular determination of the specific gravity of the urine on the ward or at the 
bedside constitutes the simplest of tests which is equally as neglected as the 
measurement of the hydrogen ion concentration. The normal kidney responds 
to the stress of water deprivation or dehydration by attempting to spare water 
for the body and yet at the same time excrete the usual daily load of 30-35 mn. 
of solid metabolites in a smaller volume of highly concentrated urine. Where 
tubular damage has occurred by any of the processes previouslv mentioned 
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rhage, shock, or sepsis has supervened. The early recognition of pverenai 
azotemia complicating postoperative convalescence is urgent and at times dif¬ 
ficult. Undesirable reactions to all of the antibiotics may occur and rcsull i» 
profound disturbances of water and electrolyte balance. Severe diarrhea has 
been a prominent feature in patients having a toxic reaction to antibiotics and 
the physiologic electrolyte disturbance caused thereby has resulted in circula¬ 
tory and renal failure. Uremia, following ureterosigmoidostomy, may be due 
to ureteral obstruction and to reabsorption of certain constituents of the urine 
by the bowel. The latter condition usually results in hyperchloremic acidosis 
with hypokalemia. 


THE PATHOLOGIC PHYSIOLOGY OF RENAL INSUFFICIENCY 

Any condition which interferes with the normal circulation of blood through 
the glomerular capillaries diminishes total renal function. Disturbance of the 
excretory units or tubules also results in alteration of the normal functions 
capacity of the kidney. Both vascular and excretory units may be damaged by 
processes obstructing the conducting pathways of urine away from the kidney 
Infection of the renal parenchyma causes edema, congestion, suppuration, an 
eventually necrosis with complete destruction of all portions of the nephron 1 
allowed to progress. Anoxia and ischemia occur from the development of ar¬ 
terial and venous thrombi complicating overwhelming infection, phlcbothrom- 
bosis, and extraneous toxins. Intratubular deposition of acid-heme products anc 
methemoglobin from extensive hemolysis renders a cessation of excretory func¬ 
tion and interference also with glomerular filtration. Sulfonamide crystalline 
likewise causes tubular occlusion as well as ureteral obstruction. 

Pursuant to major surgical procedures there are certain postoperative changes 
in renal function which are influenced by the following facts: There is a diminu¬ 
tion in the ability of the kidneys to excrete sodium which is attributed to the 
stress reaction with its release of desoxycorticosterone-like substances by the 
adrenal. The liberation of excessive amounts of norepinephrine by the adienni 
contributes to renal arterial vasoconstriction and oliguria or anuria. Sodium 
retention results in water retention as well as a disturbance of electrolyte bal¬ 
ance and protein metabolism. At the same time varying degrees of renal arteiial 
vasoconstriction occur which are more severe if significant hypotension and 
hemorrhage have complicated the operation. These factors produce renal ische¬ 
mia and anoxia with profound disturbance of total renal function the details 
of which will be discussed later. A blood transfusion reaction in the presence of 
pre-existing shock is more likely to result in severe tubular damage and anuria 
than if hypotension has not been present. A valuable contribution has been 
made by Rosoff et al. in this regard in studying the effect on the kidney of the 
injection intravenously of the degradation products of hemoglobin in the pres¬ 
ence and absence of shock. Furthermore the stress reaction, fever, and infection 
each causes an increase of protein catabolism especially during the postopera¬ 
tive period when there is an inadequate caloric intake. Protein catabolism 
results in the liberation of excessive amounts of potassium from cells into the 
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interstitial fluids and the serum of the blood. Coincident oliguria or anuria 
results in hyperkalemia and this excess of extracellular potassium quickly inter¬ 
feres with myocardial function and will be fatal if not promptly corrected. 

Vomiting, diarrhea, adynamic ileus and fever bring about profound altera¬ 
tions of acid base balance which further increase the grave significance ofrenal 
failure in the postoperative patient. Prolonged vomiting depletes the extra¬ 
cellular stores of chloride and the measurement of the plasma chloride shows it. 
to be well below the normal level. If no sodium is lost, but chloride alone, then 
some other anion must be increased in order to maintain the proper electrolyte 
(cation-anion) balance. This is spontaneously accomplished by expansion of the 
bicarbonate content of the plasma and the rest of the extracellular fluid in order 
to cover the chloride loss. The mechanism by which the bicarbonate fraction 
has increased to compensate for chloride loss is through the retention of carbon 
dioxide by its conversion to the bicarbonate ion. The respiratory mechanism 
thus rapidly and effectively compensates for chloride loss from the stomach. 
However, if renal failure and acidosis exist, the respiratory mechanism has to 
decrease the bicarbonate content of the blood to compensate for the renal 
retention of other anions such as sulfate and phosphate. The lungs lower the 
carbon dioxide content of the extracellular fluids by deep gasping respirations 
of the Kussmaul type to meet such demands. 

Perhaps the most important way by which the body regulates its content of 
fluid, acid, and base is by the normal functions of the ki drier*. In this regard 
renal function serves the purposes of excretion of waste products of metabolism, 
the regulation of acid and base composition of body fluids and the control of 
water balance simultaneously. The normal kidney performs these functions ad¬ 
mirably and several simple tests of renal function indicate its attempt to per¬ 
form this function when needed. This function is illustrated in the conservation 
of fixed base by the kidney under the stress of acidosis as it concurrently excretes 
the acid products in the urine in larger amounts than usual with a weaker base, 
namely ammonia, which is formed in the kidney. The strongly acid urine repre¬ 
sents an attempt by the kidney to spare base for the body and may be noted 
at the bedside by using nitrazine paper to detennine the hydrogen ion concen¬ 
tration. The converse may be noted in the patient with alkalosis following loss 
of hydrochloric acid in severe vomiting wherein the kidney selectively attempts 
to retain chloride and does not substitute ammonium and hydrogen ions for 
sodium so that a strongly alkaline urine is excreted. 

The concentrating power of the renal tubules and their ability selectivelv to 
reabsorb both water, organic and inorganic solutes are major functions. The 
regular determination of the specific gravity of the urine on the ward or at the 
bedside constitutes the simplest of tests which is equally as neglected as the 
measurement of the hydrogen ion concentration. The normal kidney responds 
to the stress of water deprivation or dehydration by attempting to spare water 
for the body and yet at the same time excrete the usual daily load of 30-35 gm. 
of solid metabolites in a smaller volume of highly concentrated urine. Where 
tubular damage has occurred by any of the processes previouslv mentioned, 
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concentration of the urine is impossible and the same volume of waste products 
must lie excreted in a larger volume of more dilute urine. If a relative state of 
dehydration is present under such circumstances water is lost from the extra¬ 
cellular compartment and is replaced by water from the intracellular spaces so 
that both share equalty in the losses; this results in a loss of weight unless ade¬ 
quate replacement by oral or parenteral means is made. The hematocrit and 
total protein of the blood will be elevated as a result of water Joss and hemo- 
concentration. The specific gravity of the urine will indicate these conditions if 
extensive tubular damage has not occurred. 

PHYSICAL EXAMINATION 

The physical examination of the uremic patient yields much valuable in¬ 
formation. The degree of toxicity manifested in the patient’s facies is impor¬ 
tant. Dryness of the skin and mucous membranes is the rule in the chronic 
uremic and paleness due to secondary anemia is a frequent concomitant. The 
patient in early acute uremia, however, whose fluids have been managed prop¬ 
erly, may be adequately h}'drated and also may show no anemia. The cyclical 
Cheyne-Stokes respiration is a manifestation of the terminal stages of the con¬ 
dition. General anasarca as well as pulmonary edema signifies circulatory failure 
and that excessive amounts of fluid and sodium chloride have been administered. 
Hepatic enlargement and jaundice may indicate the presence of a prerena 
factor as a cause of uremia. Enlargement of the kidneys on one or both sides 
may be present as a result of pyelonephritis, pyonephrosis, hj'dronephrosis, 
diffuse renal engorgement, neoplasm, and polycystic disease. 

In the case of obstruction in the urethra or at the bladder neck by enlarge¬ 
ment of the prostate, the bladder may be palpated to the umbilicus or highei. 
Rectal examination may reveal an enlarged benign or malignant prostate caus¬ 
ing vesical obstruction or other neoplasms in the pelvis causing ureteral ob¬ 
struction such as retroperitoneal lymphoma or carcinoma of the rectum. I' 1 
the female patient, carcinoma of the cervix is a common cause of bilateral 
ureteral obstruction and uremia. This as well as other neoplasms in the pelvis 
may be discovered by combined pelvic-abdominal and recto-abdominal exami¬ 
nation. The examination of the extremities is of importance in uremia with 
reference to edema, phlebothrombosis, and signs of advanced cardiovascular 
disease. Measurement of the blood pressure often reveals a striking degree of 
hypertension in both chronic and acute uremia, which may be regarded as either 
a causative or a compensatory physiologic phenomenon depending upon the 
etiology of the condition. The finding of hypotension in the presence of uremia 
is an ominous sign which indicates poor renal circulation and a failure of the 
cardiovascular system to compensate for and to meet the physiologic demands 
created by the underlying disease process. 

MEASUREMENTS OF RENAL FUNCTION 

Detailed urinalysis gives information regarding the hydrogen ion concentra¬ 
tion, the degree of proteinuria, pyuria, bacteriuria, and of particular importance, 
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the specific gravity of the urine which reflects the concentrating power of the 
renal tubules. An accurate measurement of the fluid intake and output corre¬ 
lated with the specific gravity of the urine and the daily weight of the patient 
furnish a simple control in the proper day to day administiation of fluids. Esti¬ 
mation of insensible fluid loss and added increments from fever as veil as \ omit- 
ing and diarrhea must be made. Pheuolsulfonthalein excretion serves as a 
measure of tubular function and may be supplemented by urea and creatinine 
clearance studies. Glomerular filtration rates may be measuied bi iuulin and 
para-aminohippurate clearance. The daily or alternate daily determination of 
the blood urea nitrogen, carbon dioxide combining power, serum chloride and 
the hematocrit yields basic information necessary for the proper regulation of 
fluid and electrolyte balance in severe renal failure. In special instances of 
anuria or severe oliguria wherein hyperkalemia is suspected, an electrocardio¬ 
gram and determinations of the serum potassium and sodium are also necessary. 
Hyperkalemia is a hazard chiefly when anuria is present. Serum proteins, hema¬ 
tocrit and hemoglobin content must be determined from time to time in patients 
haring chronic uremia, and measurement of the albumin-globulin ratio is help¬ 
ful in those patients haring edema. By making a simple chart on a single sheet 
of paper showing the minimal studies, the day to day determination of the fluid 
and nourishment to be administered is regularly determined. 

UROLOGIC AND ROENTGEXOGRAPHIC EXAMINATION 

One of the most valuable and fundamental roentgenographic examinations is 
the plain film of the abdomen. This basic examination serves as a control to be 
compared and contrasted with subsequent examinations in which instruments 
or opaque media are used. The so-called plain urogram should be made as soon 
as possible. This delineates the renal shadows and shows at once discrepancies 
in size, shape, and position of the kidneys. Simple urethral catheterization con¬ 
firms the presence or absence of vesical retention of urine. If the patient is in 
chronic urinary retention due to vesical obstruction, urethral catheter drainage 
with a Xo. 14 or 16 gum rubber balloon catheter should be instituted. The plain 
film will also show alteration of the ileopsoas muscle, opacities due to calculi 
and evidences of adynamic ileus, peritonitis or intestinal obstruction. If there 
is evidence in the history or upon physical examination of ureteral obstruction 
from intrinsic or extrinsic causes, cvstoseopic examination and ureteral cathe¬ 
terization are indicated. In general, pyelography is unwise in the uremic patient. 
However, according to special indications from time to time, retrograde pvelo- 
grams may be done without injury and yield valuable information. Under no 
circumstances should excretory urography be used in the uremic patient. It is 
hazardous by virtue of throwing a foreign substance into the blood stream which 
the already damaged kidney must attempt to excrete. In addition, the damaged 
kidney is unable to concentrate sufficiently to give any information other than 
that no visualization of the collecting system is obtained. In the case of stric¬ 
tures of the urethra gentle instillation of opaque 20 per cent skiodan, rayopaque 
or lipiodol into the urethra will accurately locate the position and relative size 
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of the stricture. Calibration of the urethra with filiforms and followers, the 
emptying of the bladder and placing the patient on constant drainage are, of 
course, at once indicated. Any necessaiy dilatation or surgical intervention 
should be postponed ideally^ until after a period of drainage which allows for 
re-establishment of renal and circulatory equilibrium to a maximal degree and 
affords the opportunity for protection against spreading infection by appro¬ 
priate antibiotic or chemotherapy. The importance of minimal instrumentation 
and gentleness in the management of the severely ill patient cannot be over¬ 
emphasized. 

GENERAL PRINCIPLES OF MANAGEMENT OF RENAL INSUFFICIENCY 

A. Urologic treatment. The urologic treatment of the uremic patient is directed 
toward preservation of renal parenchyma, restoration of renal function, and 
control of infection. When an obstructive lesion is responsible for uremia, ade¬ 
quate drainage must be instituted by the simplest means possible. Urethral 
drainage of the bladder with a small (14F or 16F) gum rubber catheter is well 
tolerated in practically all cases. When the urethral catheter will not pass or 
■when it is not tolerated well, a suprapubic catheter is inserted under local anes¬ 
thesia unless a stricture is present which demands external perineal urethrotomy. 
The total collection, measurements, and examination of the urine each day are 
of primary importance. Ureteral drainage in cases of obstruction by stone and 
infection may be life-saving initially and permit restoring the patient to satis¬ 
factory condition for definitive surgery. We have found that prolonged ureteral 
drainage is best accomplished by means of polyethylene catheters. Their inert¬ 
ness confers excellent tissue tolerance, the enlarged lumen of the catheter per¬ 
mits maximal drainage and the failure of blood to clot and of lime salts to be 
precipitated in them has resulted in very effective drainage. We have utilized 
the inlying polyethylene ureteral catheter continuously for as long as four weeks. 
When urethral obstruction prevents the passage of a catheter, ureterostomy, 
pyelostomy, or nephrostomy, unilateral or bilateral as indicated, must be cai- 
ried out. In such cases of bilateral ureteral obstruction caused by cancer of the 
urinary bladder, prostate, or uterine cervix, careful studies should be made in 
order to determine which kidney has been obstructed the shortest length of 
time and is therefore presumably the better of the two organs and hence the 
one to be drained first. At times ureterosigmoidostomy or ureterocutaneous 
transplantation may be chosen instead of nephrostomy or pyelostomy when 
ureteral catheterization fails. 

The choice of anesthesia in uremic patients is of major importance. Focal 
anesthesia supplemented with preliminary analgesia has been ideal for nephros¬ 
tomy and pyelostomy; continuous spinal anesthesia is effective and safe if care¬ 
fully regulated. Anoxemia is avoided in maintaining an adequate airway and 
by administering oxygen in high concentration with nitrous oxide or ethylene 
in small amounts to minimize the hazard and increase the facility of the opera¬ 
tion. Minimal tissue trauma, hemostasis, and maintenance of the circulating 
blood volume and blood pressure enable one to bring these seriously ill patients 
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through surgical intervention successfully. Where operative intervention is elec¬ 
tive it is at times indicated to prepare the patient for surgery by means of 
external dialysis with the artificial kidney. This form of treatment may be of 
great value when instituted during the postoperative period in order to give 
transitory relief of the burden imposed by operation upon the already damaged 
kidney. 

B. Fluid and electrolyte regulation. A primary problem in the treatment of 
renal insufficiency is the determination of the proper volume of fluid to be ad¬ 
ministered. An approximation for insensible water loss max* be ascertained by 
using the figures determined for this by Gamble. Under basal conditions about 
0.6 cc of water per kilogram per hour is lost by evaporation and respiration. 
For a 70 kilogram patient this equals about 1000 cc in 24 hours. To this must 
be added the volume of urine, vomitus, intestinal drainage, and fluid lost by 
diarrhea. With fever or obvious sweating the basal loss may be increased by 
100 per cent. For each degree of fever an added increment of 0.1 cc per degree 
of fever per kilogram may be added as fluid lost. Daily weighing of the patient 
is necessary in order to complete the picture of how the fluid and caloric balance 
is being maintained. If the caloric intake is inadequate, then a gain in weight or 
even maintenance of a constant weight must represent overhydration with 
attendant hazard of'edema and congestive heart failure. 

Maintenance of an adequate caloric intake is necessary to prevent endogenous 
protein catabolism with the resultant liberation of nitrogenous metabolites which 
the damaged kidneys cannot excrete. It is difficult to administer such an intake 
by parenteral means in a limited volume of fluid. It is a distinct advantage if 
the patient is capable of getting his nutrition bj’ oral ingestion. In the face of 
anuria a restricted protein potassium free diet is indicated. One hundred or more 
grams of carbohydrate must be given within the fluid requirement. Gastric 
losses are replaced by isotonic saline and small intestinal losses by sodium bi¬ 
carbonate or lactate aud saline in isotonic proportions by volume for the main¬ 
tenance of a normal anion-cation ratio. Water soluble and fat soluble vitamins 


are of especial importance during the period of parenteral feeding and until 
normal dietary habits have been resumed. They are easily given by parenteral 
means. Fat is the most concentrated source of calories available by either the 
oral or intravenous route and therefore is a greater sparer of protein than is 
carbohydrate. Extensive studies of the use of intravenous fat in the nutrition 
of the surgical patient have been made by Stare, Moore, and associates. Puri¬ 
fication has resulted in its having diminished toxicity and in rendering no damage 
to the kidney. It promises to be of great value in the acutely uremic patient 
during the period before eating can be resumed. All measures such as intestinal 
dialysis by lavage and drainage, peritoneal dialysis and external dialysis by 
means of the artificial kidney winch brings about a quick improvement in uremia 
mid its accompanying electrolvte disturbance hasten the resumption of eatin°- 
mid drinking. e 


The anabolic effect of testosterone propionate diminishes 
thereby effectively combating the accumulation of retained 


protein catabolism 
nitrogenous waste 
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products. Twenty-five to fifty milligrams daily are given intramuscularly to the 
adult patient for 4 days and a maintenance dose of 25-50 mg. every other day 
thereafter during the period of acute renal failure. Active infection complicating 
renal failure is a serious cause of further protein breakdown and requires accurate 
careful antibiotic therapy. Sulfonamides should not be used when renal in¬ 
sufficiency is present owing to the absence of any other method of elimination 
of these compounds from the blood. 

When nephritic edema has become a problem without evidence of cardiac 
failure the cautious administration of 5-10 gm. albumin intravenously is effica¬ 
cious in obtaining diuresis in the patient who is not anuric. Hypertonic dextrose 
serves well in a similar manner as a diuretic and as a source of calories. 

Once diuresis has been accomplished for the oliguric or anuric patient, extreme 
sodium chloride loss may occur by way of the kidney necessitating measured 
replacement. The rate of salt deprivation can be accurately determined by r serum 
and urinary sodium, potassium, and chloride studies. The condition can usually 
be controlled by adding 5-10 gm. of salt to the diet but severe hyponatremia 
and hypochloremia require hypertonic sodium chloride for quick replacement. 
Daily weighing of the patient continues to be an important control on the volume 
of fluid intake during this period. 

Acute potassium intoxication occurs suddenly in the anuric patient and may 
quickly be fatal. It should be expected in the patient who has been anuric for 
several days and will be heralded usually by profound weakness and a shocklike 
state with or without cardiac arrhythmia. The electrocardiogram shows charac¬ 
teristic changes that are diagnostic and immediate therapy is instituted. The 
serum potassium level will be found in the range of 7-8 milliequivalents per liter. 
The following measures are of immediate value: 

a. Dextrose solution 20 per cent in 200 cc of saline or water with 20 units of 
insulin added are given by vein. 

b. Combat acidosis with 6 gm. sodium bicarbonate in 200 cc distilled watei 
by" vein. 

c. Calcium gluconate 1 gm. intravenously. 

d. Careful administration of 5 per cent dextrose and saline is continued slowly 
and cautiously" to combat dehydration. If serum sodium determinations show 
hyponatremia, hypertonic saline may be given with benefit. 

The effect of the aforementioned therapy will be transitory" if the anuric state 
persists. It will permit necessary" surgical intervention in some cases when anuna 
is on an obstructive basis. However, persistence of anuria for non obstructive 
conditions not requiring surgery" is then a definite indication for external dialysis 
with the artificial kidney" if available and if not then intestinal or peritoneal 
dialysis may" be used. 

During the past 3 y"ears at the Peter Bent Brigham Hospital an extensive ex¬ 
perience has been obtained with the Kolff type of artificial kidney by" Thorn and 
Merrill. The effect of external dialysis upon a wide variety of conditions com¬ 
plicating urologic surgery" have been studied. Five patients were admitted to 
the hospital in acute renal failure following transurethral resection of the prostate 
in which distilled water was used as the irrigating fluid. Two of these patients 
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recovered completely and despite dialysis three died still in anuria although 
there was transitory clinical improvement following each treatment. A number 
of these patients have been treated successfully by means of regulation of fluid 
and electrolyte balance without the necessity of external dialysis. It is our con¬ 
viction that distilled water should not be used as the irrigating medium in trans¬ 
urethral prostatectomy. Three patients were admitted to us in anuria following 
nephrectomy. Two of these recovered completely following dialysis and one 
died some weeks later in uremia. Three patients haring anuria as a result of 
sulfadiazine therapy were successfully managed by ureteral catheter drainage 
and external dialysis. Many such patients have been successfully treated by 
conservative means alone but when potassium intoxication threatens a cardiac 
death the artificial kidney becomes a life saving instrument. Three patients 
being anuric as a result of an acute exacerbation of chronic pyelonephritis showed 
marked improvement after dialysis and prolongation of life was accomplished. 
One patient expired 18 months after treatment; one, 7 months; and one is living 
and well 6 months later. External dialysis for renal failure as a result of poly¬ 
cystic disease has been utilized in 1 case with transitory improvement. Two 
patients anuric after total cystectomy and ureteral transplantation to the bowel 
have been treated. One of these excreted 2000 cc urine into the rectum within 
24 hours after dialysis. Several patients have been prepared for operation in the 
face of severe renal failure and the period of hospitalization greatty shortened by 
so doing. One patient, who two years previously had been prepared for an oper¬ 
ation upon an impermeable stricture of the urethra by two months of conserva¬ 
tive therapy, was prepared successfully for surgical intervention on the second 
admission within a few days by means of external diah'sis. In the case of patients 
having bilateral renal calculi, pyelonephritis, and renal failure, it is possible to 
improve greatly their condition in preparation for operation and also there is 
a great security to the surgeon to know' that should anuria supervene postopera- 
tively, help can be obtained by this means. 

When an hemolytic reaction to blood transfusion occurs, the patient should 
be given immediately 6 gm. sodium bicarbonate intravenously in 200 cc of fluid. 
1 his will minimize hemolysis and hemoglobinuric nephrosis. If this measure 
fails to prevent anuria, limitation of fluids and balanced electrolyte administra¬ 
tion with day to day observations as outlined previously may accompany suc¬ 
cessful therapy. These measures failing, within three to four days in 20 cases 
external dialysis has resulted in complete recovery. Four patients were admitted 
to us in a state of anuria which occurred following excretory and/or retrograde 
pyelography when an antecedent acute and chronic pyelonephritis was present. 
In each of these cases a quick successful result was obtained by means of dialysis. 
Investigation of the efficacy and efforts toward simplification of this method of 
treatment deserve further attention. 

The specific uses of the artificial kidney may be listed according to the ex¬ 
perience at the Peter Bent Brigham Hospital as follows: 

a. Acute anuria not responding to conservative measures in which the patients’ 
well-being may be maintained by repeated dialysis until a diuresis occurs. 

b. For treatment of potassium intoxication. 
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c. For refractory hypotension, e.g., in biliary and hepatic disease. 

d. For severe renal failure before or after surgery. 

e. For selected cases of pulmonary edema caused by electrolyte imbalance. 

The contraindications to external dialysis are bleeding, acute coronary artery 

disease, acute myocardial failure, and acute glomerulonephritis. 

The surgeon must recall the sodium retaining effect of general anesthesia and 
operation. Sodium chloride infusions should not be given routinely on the day 
of operation because the postoperative kidney does not excrete these ions readily. 
Early mobilization of the patient is important in preventing venous thrombosis 
and in sparing protein breakdown also. Every precaution should be taken to 
avoid hemolysis from drugs, distilled water, and incompatible blood transfu¬ 
sions. Avoidance of shock and prompt treatment when it does occur will dimin¬ 
ish the postoperative incidence of renal insufficiency. 

SUMMARY 

The pathology, pathologic physiology, and urologic management of renal 
insufficiency' have been discussed. The general principles of fluid, electrolyte and 
diet administration appropriate for the treatment of renal failure have been 
outlined and illustrated by specific cases. The indications for and contra-indica¬ 
tions to external dialy'sis with the artificial kidney' have been given. 
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LUMBAR URETEROLITHOTOMY 


WILLIAM N. TAYLOR 

From the Department of Urology, Ohio Slate University, Columbus, Ohio 

It is not the purpose of this paper to discuss the technique of lumbar uretero¬ 
lithotomy. Instead, we wish to emphasize the advantages of using this procedure 
in the early management of ureteral calculi and stress once more the simplicity 
of this definitive procedure in the interception of ureteral calculi prior to their 
lodging in the pelvic ureter. Hippocrates swore that he “would not cut for stone 
even for patients in whom the disease is manifest.” We wonder if we, as urolo¬ 
gists, are not taking this oath too seriously. Surgery for stone in his time was 
undoubtedly a brutal procedure. We believe that the technical advances in 
surgery today would make him reverse his decision. Do we cut for stone as often 
as we should? Do we always safeguard the welfare of the patient by instrumental 
removal of calculi as completely as by surgical removal? 

Great credit is due those urologists who have developed a variety of instru¬ 
ments to aid in the passage and extraction of ureteral calculi. These instruments 
are most successfully used when the calculus is present in the lower ureter. 
When employed with gentleness and judiciousness, they are reasonably safe. 
The manipulative treatment of ureteral calculi has become generally accepted 
and considered today the conservative management of ureteral calculi. The 
avoidance of open surgery is a wholesome attitude, but we doubt that it is always 
a wise one. Conservatism in the management of ureteral calculi should connotate 
no immediate or remote adverse sequelae. We believe that the total welfare of 
the patient is not always given due consideration as regards complications that 
occasionally follow this method of removing ureteral calculi. 

We would like to review hastily 4 case histories to emphasize this point. 


CASE REPORTS 


Case 1. W. R. (U.H. 303042) a white man 28 years of age, complained of 
repeated attacks of pain in the left flank over a period of 2 weeks. A small stone 
was present in the mid-ureter. It moved into the pelvic ureter following catheter 
drainage. Several unsuccessful attempts were made to remove the stone by 
manipulation. The patient had chills, fever and pain in left kidney region. We 
were never able again to pass a catheter beyond the calculus in the lower ureter. 
The left pelvic ureter was exposed surgically and found to be injected, firm and 
edematous. This made palpation of the small stone impossible. The ureter was 
opened and the stone located near the intramural portion with an instrument, 
l’he bladder was then opened and a small sound introduced into the ureteral 
orifice. Contact with the stone was accomplished, but we were unable to grasp 
it. Another sound was introduced into the meatus and when it was withdrawn 
the mucous membrane of the ureter everted and with it the stone. The stone 
was the shape of a carpet tack and the point was buried in the wall of the ureter 
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The patient’s immediate recovery was complete. Eighteen months later ne¬ 
phrectomy on the same side was done because of obstruction. 

When we first saw this patient we could have removed this stone easily through 
a lumbar incision. We waited and manipulated it. This resulted in a major 
surgical procedure and late pathologic changes in the lower ureter that ulti¬ 
mately destroyed his kidney. 

Case 2. J. P. (U.H. 332796) a white man 38 years of age complained of pain 
in the left lower quadrant and left flank pain. A small stone was located above 
the pelvic brim. The stone was removed by manipulation. He had chills and 
fever which proved to be the beginning of peri-ureteral abscess. The abscess was 
surgically drained. He recovered slowly but completely. Fifteen years later be 
was examined and found to have an obstruction in the lower ureter and in¬ 
fected hydronephrosis. It will be necessary ultimately to remove this kidney. 
This is another example of the successful conservative treatment of a ureteral 
stone with a late result which could have been avoided by lumbar uretero¬ 
lithotomy. 

Case 3. M. B. (U.H. 468660) a white woman 22 years of age had a stone in 
the right ureter above the pelvic brim. In attempting to aid the passage of the 
stone with a Dourmashkin bag, rupture of the ureter and urinary extravasation 
occurred. The ureter was immediately' exposed and drainage instituted. "Re¬ 
covery was uneventful. 

The stones in the foregoing cases were all aided in their passage into the 
lower ureter. Our mistake arose from the assumption that we were being con¬ 
servative. Fortunately', the first 2 cases were seen early' in our practice and ha\c 
made us fearful of manipulating any' stone which we think will pass spontan¬ 
eously. Unless they' are very small, we believe they' should be intercepted surgi¬ 
cally' before reaching the lower third of the ureter. 

Case If. P. W. (U.H. 475035) a white man 36 y'ears of age was seen on Ju ne 
23, 1947. He complained of pain in the right kidney' region which he stated was 
due to a stone in his ureter. He first experienced a severe attack of pain in Janu¬ 
ary 1947, at which time a diagnosis of stone in the upper ureter was made. He 
was intermittently' treated elsewhere from January' to April by' dilatation of the 
ureter with Dourmashkin bag to aid the passage of the stone. He suffered severely 
following each dilatation. His last dilatation was in April 1947. Following it He 
had chills and fever and was very sick for 2 weeks. On June 1, 1947, he had an¬ 
other attack of pain with fever which had persisted for 3 weeks. A plain urogram 
showed a normal outline of the right kidney' and a faintly' outlined globular mass 
below it. Excretory urography showed poor function of the right kidney, but 
the mass was more definitely outlined. Retrograde studies showed infection of 
the kidney and moderate hydronephrosis. The lower pole of the kidney and 
ureter were pushed laterally. The upper ureter was constricted for about three 
inches. At operation a thick walled globular, cy'stic mass about 3 inches in 
diameter was encountered. On the posterior and medial side of the ureter another 
mass 3Yi inches in length and \ l /i inches in diameter was found. The ureter 
was tightly compressed between these masses (fig. 1). We thought that we were 
able to squeeze some of the contents of the globular mass ito the ureter. Both 
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masses were difficult to dissect from the surrounding tissue. The oblong mass 
was tightly adherent to the vena cava so that only the free portion of it was 
cut away. The globular mass had a very small opening into the lumen of the 
ureter. The kidney was removed. Pathological report: “The cyst wall consists 
of partially hyalinized fibrous tissue with a moderate inflammatory process 
present. No evidence of an epithelial lining can be seen. Diagnosis: Hygroma.” 

We believe that these cystic masses were due to rupture of the ureter. They 
were not congenital diverticula or cysts, nor were they peripelvic or lymphatic 
cysts. 



Certainly this is not a conservative treatment of ureteral stone. The kidney 
could have been saved by early surgical removal of the stone. Accidents such as 
these have made us fearful of instrumental manipulation of ureteral calculi. 
Our enthusiasm has been further dampened by the pain, infection, and slow 
recovery of many patients in whom the stone was removed by manipulation 
without apparent damage to the ureter. Delayed recovery is probably due to di¬ 
vision of the ureter with hemorrhage and infiltration into the ureteral wall and 
peri-ureteral tissues. Such trauma produces scar and possibly obstruction later 
The muscle-cutting lumbar incision for stone in the upper uieter has always 
seemed to us to be out of proportion to the offending entity. This idea probably 
sponsored the development of instruments for lemoving ureteral stones non- 
suigically. A less extensive incision with less trauma was needed to appioach the 
upper portion of the uieter. Foley 1 in 1935 developed a splendid technique for 
the surgical approach to the upper ureter. We will not describe his technique 
in detail licie but bring out the salient points of it. No muscle is cut or split 
each one is dissected free from the underlying muscle down to the lumbar fascia’ 
Tokw.r 1 : B .1 A M A 104: 1311, 1935 
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The patient’s immediate recovery was complete. Eighteen months later ne¬ 
phrectomy on the same side was done because of obstruction. 

When we first saw this patient we could have removed this stone easily through 
a lumbar incision. We waited and manipulated it. This resulted in a major 
surgical procedure and late pathologic changes in the lower ureter that ulti¬ 
mately destroyed his kidney. 

Case 2. J. P. (U.H. 33279G) a white man 38 years of age complained of pain 
in the left lower quadrant and left flank pain. A small stone was located above 
the pelvic brim. The stone was removed by manipulation. He had chills and 
fever which proved to be the beginning of peri-ureteral abscess. The abscess was 
surgically drained. He recovered slowly but completely. Fifteen years later he 
was examined and found to have an obstruction in the lower ureter and in¬ 
fected hydronephrosis. It will be necessary ultimately to remove this kidney. 
This is another example of the successful conservative treatment of a ureteral 
stone with a late result which could have been avoided by lumbar uretero¬ 
lithotomy 7 . 

Case 8. M. B. (U.H. 468660) a white woman 22 years of age had a stone in 
the right ureter above the pelvic brim. In attempting to aid the passage of the 
stone with a Dourmashkin bag, rupture of the ureter and urinary extravasation 
occurred. The ureter was immediately exposed and drainage instituted. Re¬ 
covery was uneventful. 

The stones in the foregoing cases were all aided in their passage into the 
lower ureter. Our mistake arose from the assumption that we were being con¬ 
servative. Fortunately 7 , the first 2 cases were seen early 7 in our practice and have 
made us fearful of manipulating any 7 stone which we think will pass spontan¬ 
eously. Unless they 7 are very 7 small, we believe they 7 should be intercepted surgi¬ 
cally before reaching the lower tliird of the ureter. 

Case J. P. W. (U.H. 475035) a white man 36 y 7 ears of age was seen on June 
23, 1947. He complained of pain in the right kidney region which he stated was 
due to a stone in his ureter. He first experienced a severe attack of pain in Janu¬ 
ary 1947, at which time a diagnosis of stone in the upper ureter was made. He 
was intermittently treated elsewhere from January 7 to April by 7 dilatation of the 
ureter with Dourmashkin bag to aid the passage of the stone. He suffered severely 
following each dilatation. His last dilatation was in April 1947. Following it he 
had chills and fever and was very sick for 2 weeks. On June 1, 1947, he had an¬ 
other attack of pain with fever which had persisted for 3 weeks. A plain urogram 
showed a normal outline of the right kidney 7 and a faintly 7 outlined globular mass 
below it. Excretory urography showed poor function of the right kidney, but 
the mass was more definitely 7 outlined. Retrograde studies showed infection of 
the kidney and moderate hydronephrosis. The lower pole of the kidney and 
ureter were pushed laterally. The upper ureter was constricted for about three 
inches. At operation a thick walled globular, cy 7 stic mass about 3 inches in 
diameter was encountered. On the posterior and medial side of the ureter another 
mass 5^2 inches in length and lp£ inches in diameter was found. The ureter 
was tightly compressed between these masses (fig. 1). We thought that we were 
able to squeeze some of the contents of the globular mass ito the ureter. Both 
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masses were difficult to dissect from the surrounding tissue. The oblong mass 
was tightly adherent to the vena cava so that only the free portion of it was 
cut away. The globular mass had a very small opening into the lumen of the 
ureter. The kidney was removed. Pathological report: “The cyst wall consists 
of partially hyalinized fibrous tissue with a moderate inflammatory process 
present. Xo evidence of an epithelial lining can be seen. Diagnosis: Hygroma.” 

We believe that these cystic masses were due to rapture of the ureter. They 
were not congenital diverticula or cysts, nor were they peri pelvic or lymphatic 
cysts. 



Fig. 1 


Certainly this is not a conservative treatment of ureteral stone. The kidney 
could have been saved by early surgical removal of the stone. Accidents such as 
these have made us fearful of instrumental manipulation of ureteral calculi. 
Our enthusiasm has been further dampened by the pain, infection, and slow 
recovery of many patients in whom the stone was removed by manipulation 
without apparent damage to the ureter. Delayed recovery is probably due todi- 
vulsion of the ureter with hemorrhage and infiltration into the ureteral wall and 
peri-ureteral tissues. Such trauma produces scar and possibly obstruction later. 

The muscle-cutting lumbar incision for stone in the upper ureter has alwavs 
seemed to us to be out of proportion to the offending entity. This idea probablv 
sponsored the development of instruments for removing ureteral stones non- 
surgically. A less extensive incision with less trauma was needed to approach the 
upper portion of the ureter. Foley- in 1935 developed a splendid technique for 
the surgical approach to the upper ureter. We will not describe his technirme 
m detail here but bring out the salient points of it. Xo muscle i« cut or ml if 
each one is dissected free from the underlying muscle down to the lumbar fascia’ 

1 Fotey. F.E. U..J. A. M. A. 104:1314,1035. 
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which is split in the direction of its fibers. The pararenal (Gerota’s) fascia, 
which lies immediately beneath it, is bluntly dissected from the posterior wall 
of the abdomen to the vertebral bodies or to the site of the stone. The ureter at 
the site of the stone is immobilized, incised, and the stone removed. The ureter is 
closed tightly, as is the lumbar fascia. No drain is used. Skin closed. Our technique 
varies from Foley’s in that we split the external and internal oblique muscles in 
the direction of their fibers anterior to the border of the latissimus dorsi. We do 
not close the ureter tightly and always drain. We hold no brief for it over other 
techniques. It is easy to perform and gives adequate exposure. We have had no 
complications following its use. 

Dees 2 has reported 39 cases of ureteral stone removed by the Foley technique 
and advises its use for the drainage of perirenal abscesses and biopsies of the 
kidney. Prince 3 has recently reported the removal of 14 ureteral calculi and a 
modification of Foley’s technique. Barelare 1 has used the operation for various 
procedures on the kidney and upper ureter 13 times. 

Our first attempt to lessen the trauma of cutting the lumbar muscles to 
remove a stone from the ureter was done June 7, 1937. J- C. (No. 342732) 
a white man 35 years of age, had had several attacks of colic, due to a small 
stone in the upper ureter, for 8 days. He was completely relieved by catheter 
drain of his kidney for one day and demanded his release from the hospital. 
Two days later, he returned and demanded that the stone be removed. At 
operation we cut the anterior border of the latissimus dorsi and split the remaining 
structure. A small stone 4 by 6 mm. was easily removed. The patient left the 
hospital on the ninth postoperative day. Five other patients were operated in 
the same manner with an average hospital stay of 8 days. 

"We have performed a muscle splitting operation 44 times upon 43 patients. 
Twenty-nine were males and 14 females. Forty-two were white and one, a Negro. 
The stone was in the right ureter 17 times and in the left 27. One patient had a 
stone removed from the right ureter and one year later he returned with a stone 
in the left ureter and was operated on within 7 hours after the attack began. In 
both incidents he left the hospital in 4 days. The shortest postoperative hospital 
stay was three days. Our only complication occurred in a very obese, diabetic 
patient who developed a wound infection which necessitated her remaining m 
the hospital 20 days postoperatively. Another patient with a stricture in the 
ureter wore a T tube 21 days. The average postoperative stay in the hospital was 
7 days, including the last two cases. The stones were located in the mid-ureter 
25 times, upper ureter 18 times and in the kidnejf pelvis once. Twice during an 
operation the stone escaped into the kidnej" pelvis. In the first case, the stone 
was withdrawn through the ureteral wound, but a pyelotomy was necessary to 
remove it in the second case. In neither case was the incision enlarged. We 
found it a very valuable procedure in 3 patients with a single kidney and one 
that was 6 months pregnant. 

We have failed to remove the calculus by lumbar muscle splitting uretero¬ 
lithotomy in four patients. In one patient with a single kidney the stone moved 

2 Dees, J. E.: South. Med. J., 39: 208, 1946. 

3 Prince, C. L.: J. Urol., 54: 368, 1945. 

4 Barelare, B.: J. Urol., 65: 980, 1951. 
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down beyond our reach. In another patient the stone moved up into the kidney 
pelvis. In two other patients the stone could not be located visually or on palpa¬ 
tion. In each instance, the incision was widened by cutting the muscle. These 
cases are not included in the 44 cases in which the incision was not enlarged. 
We do not wish to convey the idea that all calculi should be removed surgically, 
from any part of the ureter. A review of 348 cases of ureteral calculi in house 
patients showed that 55.4 per cent had some type of manipulation before the 
stone passed. Some type of ureterolithotomy was done in 37.5 per cent of which 
15.2 per cent were lumbar. A nephrectomy was performed in 2.3 per cent. No 
treatment was attempted in 4.8 per cent. 

The following factors should be taken into consideration before determining 
whether to manipulate a stone from the upper ureter or to remove it surgically: 
1) The length of time the stone has been present is much more important than the 
size of the stone: 2) whether the patient accepts or resents pain and cystoscopic 
procedures; 3) the degree of infection present, and fourth, the ability of the opera¬ 
tor to remove successfully calculi by instrumentation. This is a personal factor 
that each of us has to evaluate. We believe that calculi should be removed sur¬ 
gically from the upper ureter when you doubt that it will pass readity into the 
lower ureter, and when you anticipate difficulty in removing it from the lower 
ureter instrumentally. You will relieve many patients of pain and subsequent 
morbidity as well as late sequellae due to manipulation by a lumbar uretero¬ 
lithotomy. It is a simple, definitive operation that should be used frequently. 

SUMMARY 

It has been our purpose to emphasize the immediate and the late hazards of 
instrumental removal of ureteral calculi, and to emphasize the safety and sim¬ 
plicity of removing a calculus while in the upper ureter through a muscle splitting 
lumbar incision. 

This procedure has been employed in 44 cases without surgical complications. 
In 4 cases it was necessary to increase the incision by cutting the muscles. In 6 
cases the latissimus dorsi muscle was intentionally cut and the remaining struc¬ 
tures separated. 

The absence of trauma to the ureter, immediate or late complications, the 
short hospital stay, and the positive removal of the calculi make it a procedure 
which should be used frequently. 
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HYPERCHLOREMIC ACIDOSIS OF URETEROSIGMOIDOSTOMIES 

A. D. MITCHELL and WILLIAM L. VALK 

From Department of Surgery, Urology Section, University of Kansas Medical Center, 

Kansas City, Kansas 

Diversion of urine to the bowel is too valuable a procedure to be abandoned 
because of a resulting abnormality in the patient’s body chemistry. For all 
patients with exstrophy of the bladder and many with carcinoma of the bladder 
we believe that this procedure is essential. 

Since the report of Ferris and Odel 1 on this subject in 1950, much thought 
has been devoted to the problem and man}’- questions have arisen. 

The objectives of this study have been to determine the relative roles of the 
kidney and rectosigmoid colon in producing hyperchloremic acidosis and the 
development of a practical and effective therapeutic regimen for its management. 

With urinary diversion to the rectosigmoid and intermittent rectal emptying, 
our conclusions are that sodium chloride 2,3 and ammonium chloride are reab¬ 
sorbed in varying amounts, depending on the serum level of chloride and the 
concentration of these electrolytes in rectal urine. Reabsorption of sodium 
chloride as such allows for an excess of chlorine, for the plasma ratio of sodium 
to chlorine is normally 1:.7 while reabsorption of sodium chloride is 1:1. 4 Hius 
if 100 milliequivalents of sodium chloride are reabsorbed, there is an excess of 
30 milliequivalents chlorine in plasma without cation coverage. Reabsorption 
of ammonium chloride leads to conversion of ammonia to urea by the liver 
causing elevation of the blood urea nitrogen and nonprotein nitrogen and neces¬ 
sitating that chlorine displace an equivalent amount of the bicarbonate radical 
in combination with base. Thus reabsorption of 100 milliequivalents ammon¬ 
ium chloride results in 100 millequivalents of chlorine in plasma to displace 100 
millequivalents bicarbonate radical from sodium. There is, therefore, no true 
loss of sodium and potassium but a relative deficit of sodium as compared to 
a true loss of the bicarbonate radical. Intracellular potassium may be drawn 
into the extracellular space to make up part of this deficit of sodium. 

Plasma bicarbonate is lowered by carbon dioxide loss in the lungs. The deficit 
of bicarbonate radical in the glomerular filtrate necessitates a moderate increase 
in proximal tubular reabsorption of chlorine with sodium to keep the anion 
pattern fairly constant. All the filtered bicarbonate radical is reabsorbed in the 
proximal tubule and none reaches the distal tubule. This distal tubular bicar¬ 
bonate radical deficit is the stimulus necessary for increased hydrogen ion ex¬ 
change and ammonia production. In an effort to compensate for this acidosis, 
the distal tubular apparatus elaborates more ammonia to excrete with the 
excess acids and thus a vicious cycle is established (fig. 1). This may equilibrate 

Read at annual meeting, South Central Section, American Urological Association, 
Houston, Texas, October ?0, 1951. 

1 Ferris, D. O. and Odel, H. M.: J.A.M.A., 142: 634, 1950. 

2 Goldschmidt, S. and Dayton, A. B.: Am. J. Physiol., 48:419, 1919. 

3 Goldschmidt, S.: Physiol. Rev., 1:421, 1921. 

* Foster, F. P., Drew, D. W. and Wiss, E. J.: The Lahej r Clinic Bull,, 6: 231, 1950. 

5 Sprinson, D. B. and Rittenberg, D.: J. Biol. Chem., 180: 707, 1949. 
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when the serum chloride reaches a certain elevation and the concentration of 
the urine is lowered by increased fluid intake. 

The clinical picture of such patients has been adequately described in many 
reports. 1 - -■ 6> 7 Anorexia, nausea, vomiting, dehydration, abnormal tastes in the 
mouth, and even states of coma may develop if the abnormality is not corrected 
soon enough. 

Goldschmidt and Dayton showed in 1919 2 that dogs demonstrate two-way 
permeability of the colon to electrolytes. With a normal serum chloride level, 
dogs lose chloride into the colon at concentrations of sodium chloride in the 
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Hyperchloremic Acidosis of Ureterosi^moidostomies 


Fig 1 


colonic fluid below 27.4 milliequivalents per liter. Above this concentration in 
the colonic fluid sodium chloride is absoihed into the blood in increasing amount^ 
as the colonic concentration increases. Further, with an elevated blood sodium 
chloride level, chlorides may pa« into the colon at colonic chloride concentra¬ 
tions of 37 milliequivalents per liter. This emphasizes the importance of a lii<di 
urinary output in patients with uieterosigmoidostomies. 

That patients with uretosigmoid transplants reabsorb these electrolvte* from 
the rectosigmoid is shown by figure 2. Twenty-four-hour urine specimens were 


e Ivekwick, A . Paullex , J W . Riches. E. \Y. and Semple R Rrit T t--«i no , 

7 Ro«cnbcre. M L and Elliot, J S. Stanford Med. Bull , 9 : 13 , 1951 ro 23:112 x ^51. 
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collected on consecutive days both while in a state of hyperchloremic acidosis 
and after correction of acidosis. Dietary intake was constant for the consecu¬ 
tive studies. It can be seen that the quantities of chloride and ammonia re¬ 
covered by tube were greater than those recovered by intermittent voiding. 
The concentration of chloride in rectal urine was very high in the tube specimens 
collected during acidosis but was under 27 milliequivalents per liter after cor¬ 
rection of acidosis. In patient G. II. the amount of sodium recovered by rectal 
tube was also higher than the pan-voided urine. The quantity of ammonia 



Fig. 2 


recovered is higher than would be expected and probably some of this ammonia 
is due to bacterial decomposition of urea. However, if bacterial decomposition 
played a significant role the pan-voided specimens should contain more ammo¬ 
nia than the tube specimens. Urine specimens were collected for short periods 
under toluene and ammonia was determined immediately after collection with 
high values to confirm high ammonia excretion by these subjects. 

That such reabsorption occurs is further demonstrated by case reports of 
hyperchloremic acidosis of ureterosigmoidostomies being corrected by rectal 
tube drainage and lavage of the rectum with tap water. 1 
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All patients with ureterosigmoidostomies may potentially develop this elec¬ 
trolyte derangement. Ferris and Odel 1 report that of 112 patients with uretero¬ 
sigmoidostomies, 79 per cent had an elevation of serum chlorine and 80 per 
cent had depression of the plasma bicarbonate. The reason some did not de¬ 
velop hyperchloremia must have been because of low chloride and high fluid 
intake so that the concentration of chlorine in the colonic urine was not high 
enough for reabsorption. In addition, these patients probably emptied their 
bowels fairly often. We have not seen a patient yet with ureteral transplants 
to the colon whose lack of hyperchloremia could not be explained in this manner. 

TEMPORAL ASPECTS 

As soon as the rectal tube is removed after ureterosigmoidostomy, reabsorp¬ 
tion of electrolytes begins unless the patient has a low chloride intake and a 
large fluid intake. In some instances these requirements prevail until the pa¬ 
tient leaves the hospital, after which time he may increase his chlorine intake 
and decrease his fluid intake and return to the hospital in a few weeks or months 
with hyperchloremic acidosis. 

Ferris and Odel’s first patient had a serum chlorine of 112 milliequivalents 
per liter by the twenty-second postoperative day. Their second patient reported 
had a normal serum chlorine (104 milliequivalents per liter) and carbon dioxide 
combining power (23 milliequivalents per liter) for 21 days after operation 
during which time he was rectally incontinent. Seven days after this patient 
became rectally continent his serum chlorine was 109 milliequivalents per liter 
and the carbon dioxide combining power was 19 milliequivalents per liter. 

One of our patients, R. E. 0., did not show any chemical abnormality while 
hospitalized and properly managed but returned 5 weeks after dismissal and 
314 months after operation with severe hyperchloremic acidosis. D. S. B., Xo. 
0 1-121, had a serum chlorine of 123 milliequivalents per liter and a carbon 
dioxide of 10.1 milliequivalents per liter 23 days after ureterosigmoidostomy. 
F. S. D., Xo. 50-8009, had a serum chlorine of 109 milliequivalents per liter 
and a carbon dioxide combining power of 12.4 milliequivalents per liter 15 days 
after transplants and 11 days after removal of the rectal tube. 

It is reported that this condition may disappear in 6 months 4 - s and that the 
low salt regimen may be discontinued. However, Ferris and Odel report a case 
p 1'ears after operation and we have had 4 cases over 2 years since operation 
in which the patients exhibited this phenomenon. Harvard and Thompson 9 in 
reporting late results of uretero-intestinal anastomoses present 1 case 35 years 
after transplants with a blood urea nitrogen of 74 mg. per cent and a creatinine 
of 1.8 mg. per cent. They stated that this patient’s serum chlorine level was 
normal but the great disparity between blood urea nitrogen and creatinine sug¬ 
gests reabsorption persisting at this late date. 

Patients who do not exhibit hyperchloremic acidosis after 6 to 12 months 
have compensated by the same three measures that prevent this abnormality 

s Flocks, R. H : J.A.M.A., 139:626 1010. 

8 Harvard. B. M. and Thompson, G. J.: J. Urol., 65: 223. 1951. 
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from developing in some patients in the first place, namely: 1) low chloride 
intake, 2) high fluid intake and 3) frequent emptying of the bowel. There is no 
change in the inherent potentiality of such patients to develop hyperchloremic 
acidosis at any time after operation. 

RENAL ASPECTS 

In our opinion this type of acidosis can develop in the presence of good renal 
function. The kidneys respond to an increased load of chlorine and decreased 
load of the bicarbonate radical in the same manner they do to experimental 
orally ingested ammonium chloride acidosis. 



Fig. 3. ERBF = effective renal blood flow in cc/min. EPF = effective renal plasma flow 
in cc/min. Cpah = para-amino hippurate clearance. Cm = inulin clearance in cc/min. 
TMpffl = tubular mass for para-amino hippurate mg.'min. 

Measurement of effective renal blood flow, glomerular filtration rate and 
tubular mass for para-amino hippurate in our patients with hyperchloremic 
acidosis produced values at or above 35 per cent of normal, which is the usually 
accepted minimum amount of function required to maintain health. 10 The pa¬ 
tient with the best function had as severe a degree of acidosis as the other 
patients (fig. 3). 

If disturbed renal function were at fault in this syndrome, which it is not, 
the proximal tubule could theoretically fail to reabsorb the bicarbonate radical, 
in which event an increased amount of chlorine would be reabsorbed to keep 
the total anion pattern constant and the bicarbonate radical would be lost in 

10 Drury, D. R.: J. Urol., 41: 111, 1939. 
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the urine. This cannot be the case because an excess of bicarbonate radical in 
distal tubular urine would prevent ammonia production and we know these 
patients elaborate normal quantities of ammonia. This very fact of increased 
ammonia production likewise eliminates disturbed distal tubular function as 
the cause. 

Kekwick, 6 in discussing this problem, cites the papers of Greenspan, 11 Peter¬ 
man 12 and Baines 13 on the rare renal tubular disease causing hyperchloremic 
acidosis in patients with an intact urinary tract. Since the papers of Latner 14 
and Govan 15 this uncommon but definite clinical syndrome appears to be a 
failure of proximal tubular reabsorption of the bicarbonate radical rather than 
a pure lower nephron or distal tubular disease as was formerly thought. Pitts 16 
has shown that the sum of chlorine and the bicarbonate radical reabsorbed in 
the proximal tubule is constant and therefore failure to reabsorb the bicarbonate 
radical leads to increased reabsorption of chlorine and increased delivery of 
the bicarbonate radical to the distal tubule which prevents ammonia production. 
This subject is discussed to show that patients who have undergone uretero- 
sigmoidostomy do not have the same disease. Patients with hyperchloremic 
acidosis who have been subjected to ureterosigmoidostomy excrete normal 
amounts of chlorine into the rectum and therefore cannot be reabsorbing exces¬ 
sive chlorine in the proximal tubule. They also excrete normal amounts of 
ammonia and therefore cannot have an excess of the bicarbonate radical being 
delivered to the distal tubule. 

Sartorius Roemmelt, and Pitts, 17 in an excellent study of ammonium chloride 
acidosis in man, have demonstrated much the same picture that patients with 
acidosis of ureterosigmoidostomy demonstrate. There was elevation of serum 
chlorine, depression of plasma bicarbonate and increased renal excretion of 
ammonia. 

That reabsorbed or ingested ammonia is converted to urea by the liver and 
ls n °t excreted as ammonia by the kidney has been shown by Sprinson and 
Rittenberg 5 in isotope studies, and that glutamine is the substrate for urinary 
ammonia has been shown by Van Slyke. 18 

Reabsorption of ammonia in the patients under consideration and not the 
reabsorption of urea explains the elevation of the blood urea nitrogen and non- 
pi'otein nitrogen with a normal creatinine level. Proof of this is given (table 1) 
by cases of ours whose nonprotein nitrogen reverted to normal with correction 
of acidosis but without rectal tube drainage. Correction of acidosis reduces 
icnal formation of ammonia, and there is thus less ammonium chloride in colonic 
urine for reabsorption while the same amount of urea is present both in and 
out of acidosis. 


!' Greenspan, E. M. Arch Int. Med., 83: 271, 1919. 

11 eterman, M. G.: Am. J. Dis. Child., 69: 291, 1915. 

Humes, G. II., Barclay, ,T. A. and Cooke, VY. T.: Quart. J. Med., 14 (n.s.): 113, 1915. 
Latner, A. L. and Burnard, E. D.: Quart. J. Med., 19 (n.s.): 285,1950. 

Govan, A. D. Telford: Quart. J. Med., 19 (n.s.) - 277, 1950. 
i 7 <; * s ’ R- F-> Ader, J. L. and Schiess, \V. A.: J. Clin. Invest., 28: 35, 1919. 
oar tori us, O. W., Roemmelt, ,1. C. and Pitts, It. F.: J. Clin. Invest., 28:123, 1919 
'an Slyke, D. D., et al.: J. Biol. Clicm., 150:1S1, 1913. 
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That patients with hyperchloremic acidosis who have undergone uretero- 
sigmoidostomy have an obligatory polyuria has been stated. 6 That such pa¬ 
tients lose an excess of water is a fact, and they are easy victims of dehydration. 
However, if the distal tubule can elaborate a normal amount of ammonia in 
response to acidosis it is logical to assume that it will be able to retain water in 
response to dehydration. Therefore, we presume that a large part of the obliga¬ 
tory water loss is due to diffusion of water into the bowel containing a concen¬ 
trated solution of urine. There is thus a dual mechanism of water loss. Sartorius 
et al. 17 state that in ammonium chloride acidosis the loss of fixed base is accom¬ 
panied by the excretion of nearly equivalent quantities of water; this would 
explain the renal loss of excess water. That concentrated solutions of electro- 


Table l 



Cl 

' CO, 

| NPN 

1 Cr 

i 

C. H. 

123 

18.1 

75 | 



89 

21.8 

33 



106 

15.4 

54 


C. G. 

110 

19.5 

48.5 

1.3 


100 

23.5 

34 

1.5 

S. B. 

129 

17.8 

70 

2.0 


106 

23.2 

37.5 

1.2 

J. B. 


11.8 

86 




20.3 

30 



125 

5.0 

84 

1.5 


98 

32.2 

34 



125 

13.5 

54 

2.2 


103 

27.0 

45 


B. 0. 

115 

8.5 

50 

1.2 

R. 0. 

120 

12.7 

53.8 

| 1.9 


96 

26.1 

35.0 

1.45 







Cl = serum chloride millequivalents per liter. 

C0 2 = carbon dioxide combining power millequivalents per liter. 

NPN = nonprotein nitrogen milligrams per cent. 

Cr = creatinine milligrams per cent. 

lytes mil draw r fluid into the colon is well established, 3 thus explaining the 
colonic role in this loss of fluid. 


TREATMENT 

In light of the preceding discussion treatment may be outlined as follows: 
The earliest opportunity to do anything about hyperchloremic acidosis is at 
the time of operation. Boyce 19 has shown that in dogs, diversion of the urine 
to the cecum is uniformly fatal and that the lower in the rectum the urinary 
tract can be diverted the less urine will reflux into the more absorptive upper 
sigmoid colon. Therefore, our first step in treatment is to transplant the ureters 
as low in the rectosigmoid as is surgically feasible. 

19 Boyce, W. H.: J. Urol., 65: 241, 1951. 
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In the immediate postoperative period with a rectal tube in place the pa¬ 
tient’s fluid and electrolyte requirements are not influenced by colonic reab¬ 
sorption. 

When the rectal tube is removed, a prophylactic regimen should be instituted 
immediately. First, the patient should develop a fluid intake of 4500 to 5000 cc 
daily to keep the electrolyte concentration of rectal urine dilute and to foster 
the second requirement which is emptying of the rectum every 1 to 1 14 hours. 
Lastly a diet low in chlorides* should be required, and the sodium which is 
thereby eliminated from the diet should be replaced with small amounts of 
sodium bicarbonate. Usually 1 to 4 gm. of sodium bicarbonate (12-4S milli- 
equivalents) will be adequate, but each case must be individualized. If this 
program is followed most cases will need no further restrictions. 

It must always be borne in mind that these patients can become suddenly 
and seriously ill by what would be rather mild dehydration in a patient with 
an intact urinary tract. 

Periodic postoperative follow-up studies should include serum chloride, car¬ 
bon dioxide combining power, nonprotein nitrogen and creatinine. The amount 
of sodium bicarbonate required will depend on the individual response. If it is 


not convenient to obtain chloride and carbon dioxide determinations, the non¬ 
protein nitrogen and creatinine will be valuable. If both nonprotein nitrogen 
and creatinine are normal the patient is probably not in acidosis. If the non¬ 
protein nitrogen is elevated and the creatinine is normal, serum chloride and 
carbon dioxide determinations should be obtained. If both nonprotein nitrogen 
and creatinine are elevated the patient has renal failure. 

For severe hyperchloremic acidosis with anemia and perhaps coma, prompt 
and adequate treatment of dehydration plus constant rectal drainage are indi¬ 
cated. Glucose in water and sodium lactate solution should be given intra- 
'enously in rather large quantities; about 5000 cc the first day, to correct both 
the actual fluid and relative sodium deficits. Usually within 24 to 4S hours the 
Patient can take fluids by mouth, but before the rectal tube is removed the 


program outlined at the outset of treatment should be started. Rosenberg and 
emphasize the importance of a low serum potassium in such patients 
ant lecommend the use of potassium in treatment. Sartorius et al. 1 " have shoe, a 
ia m ammonium chloride acidosis much of the base which is lost in neutraliz- 


•ng urinary acids is potassium drawn from the intracellular compartment. In 
> e, r studies the plasma level of potassium did not reflect the great loss of 
Potassium from these stores, and we, therefore, cannot use plasma potassum 
concentration as the index for replacement. In the acutely ill patient potassium 
a e be given in amounts of 3 gm. daily until acidosis is corrected. How- 
or, again it should be mentioned that this type of acidosis is not due to a 
the' 01 Cat ' ons *° a disproportion of chloride and the bicarbonate radical; 
ie total cations and anions remain normal or sliahtlv elevated. 


* Th 1 

iniiiins' 0 ), T' c !'i° r i no diet differs from a low salt diet primarily bv eliminating foods con- 
pln sician nmf rial ™ents may use a salt substitute without consulting their 

amt this is. of course, worse than salt because they get chlorine with no sodium. 
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For patients uncontrolled at home by the aforementioned measures, we have 
used exchange resins rectally without success. Dock and Frank, 20 in discussing 
the use of cation exchangers, showed that such patients lose a great amount 
of base leading to high serum chloride, low plasma bicarbonate and increased 
excretion of ammonia in the urine. Rosenberg and Elliot 10 suggested use of 
anion exchangers by mouth to correct hyperchloremic acidosis of uretero- 
sigmoidostomy. 

Anion exchangers presently available will only bind chloride at a fairly low 
pH and were they used by mouth they would lose chlorides bound in the stom¬ 
ach upon reaching the alkaline medium of the intestine. 21,22 Our initial study 
has been with an anion exchanger SIvF 1713.* Each gram of this resin in vitro 
will bind 10 meq of chloride. The selectivity of this resin is as follows: OIF, 
POT, SO," Cl - , reading from left to right with a decreasing exchange potential. 
With acidosis and increased excretion of ammonia, rectal urinary pH has aver¬ 
aged 8.5 in our patients. At pH 6 this resin will efficiently bind CP, but at 
pH 7 a good portion of the anions will be eluted from resin. 22 

Use of both hydrogen exchange resinf and anion exchange resin in vivo has 
not been effective because of the tendency to act as a buffer system. The pH of 
freshly voided urine is reduced from 8.4 to G.2 within 15 minutes after mixing 
with anion and hydrogen resins and after 48 hours is G.7. These results have 
not been obtained from use of resins per rectum, which we have not yet ex¬ 
plained. 

CASE REPORTS 

D. S. B., No. 51-122, a white female child, was admitted at 3 months of age 
with exstrophic bladder and normal upper urinary tract. Bilateral Coffey 1 
ureterosigmoidostomies had been performed; the postoperative course was un¬ 
eventful both subjectively and objectively. One month later she had hyper¬ 
chloremic acidosis. History revealed poor fluid intake and rectal emptying about 
every hour or two. At age of 12 months the patient had undergone cystectomy 
at which time excretory urograms revealed normal function and architecture. 

As can be seen from table 2, after institution of a low chloride intake and 
constant maintenance of a large fluid intake, the electrolyte problem was solved. 
Her fluid intake averaged 110 cc per kilogram bod}’’ weight and although her 
mother changed her diaper about every 2 hours, observation revealed that she 
extruded small amounts of urine every 5-10 minutes. Thus the 3 requirements 
of 1) low chloride intake, 2) large fluid intake and 3) frequent rectal emptying 
are fulfilled. When rectal continence develops, the child may again have hyper¬ 
chloremia and will be carefully followed in this regard. 

S. G., No. 147840, a white male child, had Coffey 1 ureterosigmoidostomies 
performed on October 24, 1947, at 1 year of age, and cystectomy performed on 

20 Dock, Wm. and Frank, N. F.: Am. Ht. J., 40: 638, 1950. 

21 Wheaton, R. M. and Bauman, W. C.: Ind. and Eng. Chem., 43: 1088, 1951. 

t! Homing, A. E.: Personal communication. 

* Furnished by A. E. Ileming; Smith, Kline & French Laboratories, Philadelphia. 

t Furnished by Wm. M. Swain, Director of Clinical Research, The National Drug Com¬ 
pany. 
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March 11, 1948, for exstrophy of the bladder. Excretory urograms made annu¬ 
ally since operation have been normal. 

On August 24, 1951, forty-six months postoperative, his parents felt that 
growth and development were normal compared to his siblings. His fluid intake 
was greater than his siblings or parents, and he asked for more fluids than were 
given. He emptied his rectum at least every hour and was incontinent at night. 

Laboratory work revealed: serum chloride 104 milliequivalents per liter, car¬ 
bon dioxide combining power 19.9 milliequivalents per liter, nonprotein nitrogen 
39 mg. per cent, creatinine 1.0 mg. per cent. Accurately measured fluid balance 
revealed 2500 cc intake and 1500 cc urine which is large for a child this age. 
Instructions for a large fluid intake and regular diet without salt were given. 


Table 2 



Cl 1 JCa | K 

CO; 

1 XPX 

i Cr 

10-26-50 

i 

Ureterosigmoidostomies 


U-1S-5Q 

i 123 1 1 | 

, 10.2 

1 



j Adequate fluids and alkali 


12-19-50 

10S 1 ] 

I 21.2 

1 

1 


i Home 



1-6-51 

129 i 1 I 

17.S 

1 130 

1 


Low 

Cl diet 



1-12-51 

HO ! J 


41 


5-21-51 

100 I 142 ! 

IS.5 


l 1 ^ 

7-24-51 

102 ! 137 ; 5.6 

1 

21.2 

37.5 

!.2 


Cl = serum chloride. 

= sodium. 

K = potassium 

CO. = carbon dioxide combining power in millequivalents per liter. 

XP * = nonprotein nitrogen in milligrams per cent. 

Cr = creatinine in milligrams per cent. 

It is believed that this child controlled his chloride problem by a large fluid 
'ntake which kept the urinary chlorides dilute and also necessitated frequent 
r ectal emptying. By reducing his chloride intake somewhat the carbon dioxide 
combining power should be elevated. 

IL E. O., a white male 56 j-ears old, had carcinoma of the bladder. Coffey 1 
hreterosigmoid anastomoses were performed January 26, 1951, and total cystec- 
om -’ March 3, 1951. During the operative interval he had no electrolyte dis- 
hn bance and had a rectal tube in place for 7 days after cystectomy. He was 
isnnssed in March 1951, with instructions concerning fluid intake and a low 
chlorine diet. 

He returned on May 4, 1951 with a serum chlorine of 136 milliequivalents 
P 01 liter. Parenteral alkali, fluids, restricted chloride intake and rectal tube 
(ra,na ge resulted in a serum chlorine of 106.S milliequivalents per liter and 
caibcm dioxide combining power of 23 milliequivalents per liter on May IS, 
0 • He was again instructed in the low chlorine diet, large fluid intake and 
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frequent rectal emptying and was placed on 48 milliequivalents (4 gm.) of soda 
bicarbonate. 

He returned July 30, 1951, complaining of nausea, vomiting, anorexia, and a 
metallic taste in liis mouth. At that time laboratory work showed: nonprotein 
nitrogen 53.8, creatinine 1.9, serum chlorine 120.6 milliequivalents per liter, 
carbon dioxide combining power 12.7 milliequivalents per liter. He was given 
3000 cc 1/6 M lactate intravenously, a low chlorine diet, 96 milliequivalents 
sodium bicarbonate daily, rectal tube drainage and forced fluids by mouth. 
On August 2 laboratory results were: serum chlorine 95 milliequivalents per 
liter and carbon dioxide combining power 24.6 milliequivalents per liter. He 
had regained his appetite and felt quite normal. The metallic taste lasted 
until August 4, 1951. He was then dismissed on the same program plus 96 milli¬ 
equivalents sodium bicarbonate daily for 1 week and then 48 milliequivalents 
sodium bicarbonate daily. His history revealed that he had added liberal daily 


Table 3 


Cl 

Na 

K 

CO* | 

NPN 

Cr 

4-13-51 

111 | 

133 

1 


14 | 

40 

l.S 


Low Cl- 

-XaHCO, 

0 gms/day 




4-23-51 

101 

140 

3.S 


20 



G—27—51 

100 

140 



20.7 



S-4-51 

102 




27.5 



10-20-51 

103 




25.2 

30.9 

1.5 


Cl = serum chloride in millequivalents per liter. 

Na = sodium in millequivalents per liter. 

K = potassium in millequivalents per liter. 

CCK = carbon dioxide combining power in millequivalents per liter. 

NPN = nonprotein nitrogen in milligrams per cent. 

Cr = creatinine in milligrams per cent. 

amounts of salted peanuts to his diet. On August 27, he was in good health 
with a serum chlorine of 96 milliequivalents, carbon dioxide combining power 
26.1 milliequivalents per liter, nonprotein nitrogen 35, creatinine 1.45. His urine 
collected by tube contained 24.14 milliequivalents chlorine per liter and 2.86 
meq ammonium per liter. Excretoiy urograms show excellent function and 
normal architecture. 

N. W., No. 49-4173, a 35-year-old white man with carcinoma of bladder, 
underwent Coffey 1 - 1 ureterosigmoidostomies and total cystectomy on July' 2/, 
1949. On reviewing his immediate postoperative records, he had a moderate 
degree of hyperchloremic acidosis which went unrecognized and untreated. 

He was seen in April 1951, complaining of feeling “run down,” with anorexia 
and some weight loss. Reference to table 3 shows the degree of hyperchloremic 
acidosis present. The difference between tube collected and voided urines shows 
how much reabsorption he had. (fig. 2, NAY.) After correction of acidosis by 
low chlorine diet and alkali the excretion of chlorine dropped remarkably on 
both the tube and pan specimens and the negligible difference shows that the 
large fluid output kept the chlorine dilute enough to prevent much reabsorption. 
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Renal function studies showed normal Ci n , about 80 per cent normal renal 
blood flow and 87 per cent normal TM PAE . 

He was dismissed on a low chlorine diet, large fluid intake and 72 milliequiva- 
lents (6 gm.) sodium bicarbonate daily. His electrolyte pattern is normal 6 
months later and he is subjectively and objectively well. 

J. B., No. 50-7294, a 68-year-old white man, had papillomatosis of the bladder 
in 1944 and in July 1949, bilateral hydro-ureters were developing as a result 


Table 4 



SEROM ! 









K 

CO, 

NPN 

Cr 

TREATMENT 


Cl 

Na 




Hospital 

10-15-50 

Hospital 

121 


- 

5 

84 

1.5 

Soda 3 gm. 

4-4-51 

118 

144 

5.8 

14.4 




4-7-51 

106 



24.4 




4-13-51 

Out Patient 

103 

137 


27 

45 



4-23-51 

116 1 

i 

138 

i 

i 

10.1 



Soda 10 gm. 

5-2S-51 

108 



22.7 

46 


Edema 

6-25-51 

Hospital 

112 



16.8 



Soda 3 gm. 

7-30-51 

111 



11.9 



Anion Resin 45 gm. 

Soda 3 gm. 

8-6-51 

Out Patient 

103 



23.2 




8-20-51 

109 



13.6 

56 



8-27-51 

10-1-51 

104 



16.4 

50 

1.8 

Anion resin 45 gm. 

Cation resin 25 gm. 

Anion resin and hydrogen 

10-6-51 







resin 

, 106 


1 

20.7 

41 

1.7 




l 







Cl = serum chloride in millequivalents per liter 
= sodium in millequivalents per liter. 

R = potassium in millequivalents per liter. 

CO. = carbon dioxide combining power in millequivalents per liter. 

I'l’N = nonprotein nitrogen in milligrams per cent. 

Cr = creatinine in milligrams per cent. 

°f a small contracted bladder. Bilateral ureterosigmoidostomies were done by 
flic Nesbit elliptical technique. 53 An intestinal fistula developed with constant 
loss of urine through the fistula for 7 months, during which time he had no 
electrolyte disturbance. 

Table 4 and figure 4 show his recurrent hyperchloremic acidosis which was 
oasfiy corrected by strict dietary management in the hospital, but was poorly 
controlled at home. 

Renal function studies showed: glomerular filtration rate 5S.4 cc/min (4S.7 
51 Nesbit, n. M.: J. Urol., 61: 72S, 1940. 
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per cent normal inulin clearance); effective renal plasma flow 227 cc/min (35 
per cent normal PAH clearance); effective renal blood flow 490 cc/min (39 per 
cent normal); tubular mass for PAH 34.6 mg/min (46 per cent normal TM PAII ). 
See figure 3. All liver function studies were normal. 

The improvement with use of combined hydrogen and anion exchange resins 
is felt to be coincident with proper electrolyte intake rather than to the resins 
since examination of rectal urine showed no significant electrolyte binding. 



Fig. 4 <• 

CONCLUSIONS 

All humans reabsorb Cl, Na, and AH 3 from the rectum in a fairly uniform 
manner. 

All patients until urinary diversion to the sigmoid colon have the potentiali¬ 
ties of developing hyperchloremic acidosis. 

There is no lag period in the development of this potentiality and as long as 
urine is diverted to the rectosigmoid the potentiality will remain. 

The development and degree of hj'perchloremic acidosis do not depend upon 
the level of renal function or abnormal distal tubular function. 

The nonprotein nitrogen and blood urea nitrogen are elevated because of re¬ 
absorption of ammonia and its conversion to urea by the liver and not because 
of reabsorption of urea from rectal urine. 

The type of uretero-intestinal anastomosis performed does not influence the 
development of hyperchloremic acidosis but the location of anastomosis does. 

Proper management of patients with uretero-intestinal anastomosis must in¬ 
clude: a) low chloride intake, b) large (4500-5000 cc) fluid intake, c) frequent 
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(I —13 2 ) emptying of rectum, d) supplementary sodium, usually 12-60 meq/day 
as XaHCO; (1-4 gm.). 

A combination of hydrogen and cation exchange resins for rectal use has been 
unsuccessful to date in removing electrolytes from rectal urine. 

SUMMARY 

The physiology of hyperchloremic acidosis of ureterosigmoid anastomoses is 
discussed. A rational program of management is outlined. Representative cases 
are presented. 

ADDENDUM 

Since presentation of this paper in October 1951, the excellent work of 
Lapides-' on this subject has been studied. His conclusion is that hyperchloremic 
acidosis of ureterosigmoidostomies results from a dual mechanism, with renal 
tubular damage as the determinative factor and intestinal absolution playing 
a secondary role. 

lie cannot entirely reconcile our findings with Lapides. We have one patient 
with ureteral transplants who has 30 per cent normal glomerular filtration, 20 
per cent normal effective renal blood flow and 25 per cent normal TAI pah whose 
blood urea and creatinine are elevated and yet who has no hyperchloremia. 
Her fluid intake is high and chloride intake is low. 

Of the patients examined with renal function studies only one was done while 
the patient was actually acidotic which may be one defect in our study. How¬ 
ever, if renal tubular damage is determinative then all but the highest patient 
listed in Fig. 3 should have been difficult, if not impossible, to control by diet. 

Lapides’ paper should be read by anyone interested in this subject. 

Lapides, Jack: Surg., Gynec & Obst., 93: 691, 1951. 
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PRELIMINARY REPORT: A STUDY OF THE EFFECTS OF BANTIIINE 
ON THE HUMAN BLADDER 

JACK LAPIDES and AUSTIN DODSON, JR. 

Fiom the Department of Surgery , University of Michigan Medical School, 

Ann Arhoi, Mich. 

In 1947 Nesbit and co-workers 1 reported the effects of the tetraethyl am¬ 
monium ion, a quarternary ammonium salt, on the urinary bladder. They found 
that the drug produced paratysis of the bladder by impairing the transmission 
of nerve impulses through the autonomic ganglia. Tetraethyl ammonium chloride 
was not used therapeutically in bladder disorders because of its severe side- 
effects and also because it was not effective when administered orally. Recently 
Robinson and Cusic 2 prepared a new quarternary ammonium derivative, B- 
diethylaminoethyl xanthine-9-carboxylate methobromide, which has been com¬ 
mercially designated as Banthine. Animal experimentation with this drug 3 
demonstrates that, in small amounts, it inhibits structures innervated by post¬ 
ganglionic cholinergic nerves and blocks the action of injected acetylcholine 
upon these structures; in somewhat larger doses it blocks transmission through 
the autonomic ganglia; and, in lethal concentrations, it has a curariform effect. 
Workers 1,6 investigating the effects of Banthine on peptic ulcers in patients 
have observed the occurrence of acute urinary retention in several males with 
benign prostatic hypertrophy who received the drug orally. 

In view of the action of Banthine in blocking impulses transmitted through 
the parasympathetic nerves, its relatively low toxicity and its effectiveness when 
administered orally, it was decided to investigate its effect upon normal and 
abnormally functioning urinary bladders in an effort to establish its position in 
the therapeusis of neurogenic bladder disorders. 

METHODS 

Cystometric examination was employed in determining the effects of Banthine 
upon the bladder. The drug was administered both orally and intravenously to 
human subjects. A cystometric determination was obtained piior to diug ad¬ 
ministration. If Banthine was given intravenously, then a repeat cystometnc 
determination was performed within ten minutes after injection. If the oral 
preparation was used, then the cystometric determination was made 3-5 days 

1 Nesbit, R M , Lapides, J , Valk, W W , Sutler, M , Berry, R L , Lyons, R H , Camp¬ 
bell, K N and Moe, G IC J Urol , 57: 242-250, 1947. 

2 Cusic, J W and Robinson, R A Piesented before the Medicinal Division at the 
meeting of the American Chemical Society, Philadelphia, April 9-13, 1950 

3 Hambouiger, W E , Cook, D L , Wmburg, M M and Freese, H B J Pliaimacol. 
and Exper Therap , 99: 245-254, 1950 

3 Grimson, K Gastroenterology, 14: 583-586, 1950 

5 Brown, C H and Collins, E N Clev Clin Quart , 17: 234-241, 1950 

6 Kern, F , Jr , Almy, T P and Stolk, N J Gastroenterology, 17: 198-208, 1951. 

Banthine supplied by G D Searle and Company 

Aided by a reseaich grant from G D Searle and Company. 

Additional effects and therapeutic uses of Banthine in urinary tract abnormalities are 
being investigated, results mil be published rihen experimental data permit definite con¬ 
clusions 
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after the start of therapy. The intravenous dosage varied from 100-150 mg. 
while the oral dose varied from 25-100 mg. four times a day. In some of the 
patients receiving oral Banthiue, the drug was stopped and then after 5 days 
another cystometrie examination was made. A standardized method 1 was em¬ 
ployed in performing the cystometrie determinations. Observations were made 
on normal bladders, uninhibited neurogenic bladders and reflex neurogenic 
bladders. 

RESULTS 

A. A ormal bladders. Four patients composed this series. Two of the subjects 
received intravenous doses of 150 mg. and two 100 mg. of Banthine. In no patient 
was bladder tonus, capacity or sensation affected. The two patients who re¬ 
ceived 150 mg. intravenously had complete urinary retention 15 minutes after 
Banthine administration. Xo bladder effect was noted in one patient who received 
100 mg. intravenously while the other patient developed partial urinary reten¬ 
tion. Figure 1 demonstrates the pre- and post-Banthine cystometrie determi¬ 
nations in a patient who received 150 mg. intravenously. Figure 1, A 



e Pte-Banthine cystometrograph, demonstrates normal bladder tonus and a 
1 at dei capacity of 450 cc with a strong voluntary voiding contraction. Sensa- 
>on was normal and residual urine was absent. The cystometrograph following 
injection of Banthine shows no change in vesical tonus, capacity or sensation but 
e voiding contraction is abolished and the patient was unable to void any urine. 

I ninhibited neurogenic bladder. This type of bladder is observed in patients 
0 ^' a ' e a lesion or defect of the pyramidal system. Symptomatically their 
for npiaints consist of frequency, precipitate micturition and incontinence. The 


Patient 


can usually initiate urination voluntarilv. Cvstometric examination will 


feu J a! a Bidder with normal tonus and sensation but with numerous uncontrolled 
t ing contractions. The functional capacity of these bladders is almost always 
need due to the uninhibited contractions occurring at low bladder volumes. 


I'v-idual 


urine is absent. Ten patients with the uninhibited type of neurogenic 


'it| Cer " eie se ' ectec l l° r examination. The neurogenic bladders were associated 
1 m nhiple sclerosis in 3 cases, with post-cerebrovascular accidents in 3 
j. '' "BB luetic paresis in 1 case, with post-cordotomy in 1 case, and with no 
°" n lle urologic defect in 2 cases. 
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From the Department of Surgery, University of Michigan Medical School, 

Ann Arbor, Mich. 

In 1947 Xesbit and co-workers 1 reported the effects of the tetraethyl am¬ 
monium ion, a quarternary ammonium salt, on the urinary bladder. They found 
that the drug produced paralysis of the bladder by impairing the transmission 
of nerve impulses through the autonomic ganglia. Tetraethyl ammonium chloride 
was not used therapeutically in bladder disorders because of its severe side- 
effects and also because it was not effective when administered orally. Recently 
Robinson and Cusie- prepared a new quarternary ammonium derivative, B- 
diethylaminoethyl xanthine-9-carboxylate methobromide, which has been com¬ 
mercially designated as Banthine. Animal experimentation with this drug 3 
demonstrates that, in small amounts, it inhibits structures innervated by post¬ 
ganglionic cholinergic nerves and blocks the action of injected acetylcholine 
upon these structures; in somewhat larger doses it blocks transmission through 
the autonomic ganglia; and, in lethal concentrations, it has a curariform effect. 
Workers 3,5 ' 6 investigating the effects of Banthine on peptic ulcers in patients 
have observed the occurrence of acute urinary retention in several males with 
benign prostatic hypertrophy who received the drug orally. 

In view of the action of Banthine in blocking impulses transmitted through 
the parasympathetic nerves, its relatively low toxicity and its effectiveness when 
administered orally, it was decided to investigate its effect upon normal and 
abnormally functioning urinary bladders in an effort to establish its position m 
the therapeusis of neurogenic bladder disorders. 


METHODS 

Cystometric examination was employed in determining the effects of Banthine 
upon the bladder. The ding was administered both orally and intravenously to 
human subjects. A cystometric determination was obtained prior to drug ad¬ 
ministration. If Banthine was given intravenously, then a repeat cystometric 
determination was performed within ten minutes after injection. If the oral 
preparation was used, then the cystometric determination was made 3-5 days 


1 Nesbit, R. M., Lapides, J., Valk, IV. IV., Sutler, AI., Bern-, R. L., Lyons, R. H., Camp¬ 
bell, K. N. and Moe, G. K.: J. Urol., 57 : 242-250, 1947. ... 

2 Cusic, J. W. and Robinson, R. A.: Presented before the Medicinal Division at tnc 

meeting of the American Chemical Society, Philadelphia, April 9-13, 1950. , 

3 Hambourger, IV. E., Cook, D. L., IVinburg, M. M. and Freese H. B.: J. Pharmacol- 
and Exper. Therap., 99: 245-254, 1950. 

4 Grimson, K.: Gastroenterology, 14: 583-586, 1950. 

5 Brown, C. H. and Collins, E. N.: Clev. Clin. Quart., 17 : 234-241 1950. 

6 Kern, F., Jr., Almy, T. P. and Stolk, X. J. : Gastroenterology, 17: I9S-20S, 1951- 

Banthine supplied by G. D. Searle and Company. 

Aided by a research grant from G. D. Searle anil Company. 

Additional effects and therapeutic uses of Banthine in urinary tract abnormalities are 
being investigated; results will be published when experimental data permit definite con¬ 
clusions. 
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after the start of therapy. The intravenous dosage varied from 100-150 mg. 
while the oral dose varied from 25-100 mg. four times a day. In some of the 
patients receiving oral Banthine, the drug was stopped and then after 5 days 
another cvstometric examination was made. A standardized method 1 was em¬ 
ployed in performing the cvstometric determinations. Observations were made 
on normal bladders, uninhibited neurogenic bladders and reflex neurogenic 
bladders. 


RESULTS 

A. Normal bladders. Four patients composed this series. Two of the subjects 
received intravenous doses of 150 mg. and two 100 mg. of Banthine. In no patient 
was bladder tonus, capacity or sensation affected. The two patients who re¬ 
ceived 150 mg. intravenously had complete urinary retention 15 minutes after 
Banthine administration. No bladder effect was noted in one patient who received 
100 mg. intravenously while the other patient developed partial urinaiy reten¬ 
tion. Figure 1 demonstrates the pre- and post-Banthine cvstometric determi¬ 
nations in a patient who received 150 mg. intravenously. Figure 1, A 



Fig. 1 


the pre-Banthine cystometrograph, demonstrates normal bladder tonus and a 
bladder capacity of 450 cc with a strong voluntary voiding contraction. Sensa¬ 
tion was normal and residual urine was absent. The cy r stometrograpli following 
injection of Banthine shows no change in vesical tonus, capacity or sensation but 
the voiding contraction is abolished and the patient was unable to void any- urine. 

B- I ninhibited neurogenic bladder. This type of bladder is observed in patients 
"ho have a lesion or defect of the pyramidal system. Symptomatically their 
complaints consist of frequency, precipitate micturition and incontinence. The 
Patient can usually initiate urination voluntarily. Cvstometric examination will 
fc\ cal a bladder with normal tonus and sensation but with numerous uncontrolled 
' 0| ding contractions. The functional capacity' of these bladders is almost always 
reduced due to the uninhibited contractions occurring at low bladder volumes. 

'C'idual urine is absent. Ten patients with the uninhibited type of neurogenic 
bladder were selected for examination. The neurogenic bladders were associated 
"ith multiple sclerosis in 3 cases, with post-cerebrovascular accidents in 3 
Pas ° q ’ "ith luetic paresis in 1 case, with post-cordotomy in 1 case, and with no 
^ 11 own neurologic defect m 2 cases. 
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In figure 2, A can be observed the typical cystometric cun’e of an uninhibited 
neurogenic bladder in a patient with multiple sclerosis. Note the uninhibited 
bladder contractions! Bladder sensation and tonus are normal; bladder capacity 
is 100 ce. No residual urine is present. This patient complained of increased 
frequency of urination (every hour) and occasional incontinence. He was placed 
on oral Banthine, 100 mg. every 0 hours, for -1 days, at the end of which time lie 
was re-examined. His frequency of urination had decreased to 4 times per day; 
incontinence had vanished. Figure 2, B demonstrates his cystometric determi¬ 
nation after 4 days of Banthine therapy. Sensation and bladder tonus were un¬ 
changed, but the uninhibited contractions had disappeared, and the bladder 
capacity was now increased to 300 cc. The subject emptied his bladder with no 
residual urine. Banthine was then discontinued for 5 days and the patient again 
examined. Subjectively all of his symptoms had returned. The cystometrograph, 
(fig. 2, C) reveals that the functional bladder capacity had decreased to 75 
cc volume and uninhibited contractions had returned. 
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Fig. 2 


Figure 3, A demonstrates the pre-Banthine cystometrograph of a patient 
with a left hemiparesis due to an old cerebrovascular accident. Bladder sensation 
and tonus are normal. Uninhibited contractions are present and bladder capacity 
is 150 cc. The patient complained of increased frequency of urination and in¬ 
continence. After 5 days of oral Banthine, 50 mg. every 6 hours, the patient s 
frequency of urination decreased and he became completely continent. Figure 
3, B demonstrates his cystometric determination. Bladder capacity has in¬ 
creased to a volume of 265 cc and uninhibited contractions have disappeared. 
There was no residual urine. 

All of the patients with uninhibited neurogenic bladders responded to Banthine 
in a manner similar to that of the two cases previously described, namely, a 
decrease in frequency of urination and disappearance of urinary incontinence- 
Two of the elderly patients developed partial urinary retention. Panendoscopic 
examination revealed obstructing prostatic hypertrophy in both subjects. Follow¬ 
ing transurethral prostatectomies the residual urines were decreased to witlnn 
normal limits (under similar doses of Banthine). 
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C. Reflex neurogenic bladder. This type of bladder obtains in patients who 
have spinal cord lesions above the level of sacral spinal segments 2, 3, and 4 
resulting in complete interruption of the ascending and descending tracts of the 
spinal cord. The reflex neurogenic bladder is devoid of sensation and exhibits 
uncontrolled voiding contractions. Urination cannot be initiated or inhibited 
in a normal voluntary manner. A fairly'- high residual urine is usually the rule in 
these patients. 



Tol ae Volexo In CC 

Fig. 4 

Four patients with transverse myelitis and reflex neurogenic bladders were 
administered Banthine. All of the patients demonstrated an increase in residual 
wine with varying degrees of decrease in frequency of urination; apparent 
bladder capacity was increased. Figure 4, .1 reveals the evstometrograph of a 
female with a lesion at T4. All sensation is absent and numerous weak unin¬ 
hibited bladder contractions are present. Figure 4, B. the evstometrograph ob¬ 
tained after 150 mg. of Banthine had been administered intravenously, reveals 
an increase in bladder capacity, a complete disappearance of the reflex contrac¬ 
tions and complete urinary retention. The curve shows a linear relationship 
indicating that the actual bladder capacity is very small. 
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Observations on toxicity. No harmful side-effects were noted in any of the 
patients. Some of the patients on an oral dosage of 100 mg. of Banthine every 
6 hours, observed that their mouths felt dry. Subjects who were given 150 mg. of 
Banthine intravenously complained of blurring of vision and dry mouths. It was 
interesting to note that dilatation of the pupils occurred immediately after in¬ 
jection of Banthine while the sensation of dryness of the oropharynx occurred 
several minutes afterward. There were no significant changes in pulse or blood 
pressure after intravenous Banthine administration. 

DISCUSSION" 

It is apparent that the effect of Banthine upon any specific bladder, is dependent 
upon a) the dose of the drug, b) the drug sensitivity of a particular patient, and 
c) the status of the patient’s bladder. The average normal bladder will usually 
not be affected by an oral dose of 100 mg. of Banthine every 4-6 hours or by an 
intravenous dose of 75 mg. If a patient has hypertrophied prostatic tissue 
partially obstructing the urethra so that the bladder is working at maximum 
capacity in order to empty itself, then any decrease in the number of motor 
impulses arriving at the vesical muscle (produced by Banthine) will result in 
varying degrees of urinary retention. Similarly 7 , if the motor neurones of the 
nerves to the bladder are impaired by disease as in transverse myelitis, the 
bladder will not be able to empty itself effectively. Further impairment of the 
motor impulses by Banthine will result in increased urinary retention. 

The uninhibited neurogenic bladder, uncomplicated by other factors, demon¬ 
strates a relative hyperactivity of the motor neurones. This situation is due to 
defective cerebral control because of a lesion in the pyramidal system which 
normally inhibits the motor neurones from responding to the afferent.impingmg 
proprioceptive impulses until the individual is ready to void voluntarily 7 . The 
results obtained with moderate doses of Banthine in patients with uninhibited 
neurogenic bladders, indicate that the drug is capable of blocking the in¬ 
voluntary uninhibited contractions without affecting the final voluntary voiding 
contraction significantly 7 . In symptomatic terms the patient’s frequency 7 , ur¬ 
gency 7 , precipitate micturition and incontinence disappear without impairing 
the ability 7 to empty 7 his bladder completely. It should be noted that not all 
patients with an uninfected urine, frequency and enuresis have uninhibited 
neurogenic bladders; and, in these patients, Banthine will not be effective unless 
a dose large enough to produce some degree of urinary retention is given. The 
symptoms of this type of patient are usually 7 on a psy 7 chogenic basis and therapy 
will lie in the realm of the psychiatrist. Their cy 7 stometric determinations will be 
found to be within normal limits. 

Since Banthine does not affect bladder muscle tonicity but only 7 voiding con¬ 
tractions, one must not hope to increase the capacities of bladders which are 
hypertonic due to cystitis or prolonged bladder drainage by 7 the use of Banthme. 
However, if a bladder’s capacity 7 is small due to violent reflex contractions as m 
spastic paraplegics, then one can use large doses of Banthine in conjunction with 
distension of the bladder to increase rapidly 7 the bladder capacity 7 and eventually 
decrease the frequency of voiding contractions. 
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COXCLL'SIOXS 

Banthine, in effective oral or intravenous doses, can block all the motor im¬ 
pulses to the bladder resulting in complete urinary retention. 

In moderate doses Banthine is most effective therapeutically in the unin¬ 
hibited neurogenic bladder, a condition frequently encountered in patients until 
multiple sclerosis, hemiparesis due to cerebrovascular accidents, luetic paresis 
(not tabes), postoperative cordotomy and congenital neurogenic enuresis. Banthine, 
in these patients, causes a disappearance of uninhibited contractions and results 
clinically in a decrease in frequency of urination with complete disappearance of 
urgency and incontinence without producing urinary retention. 

Large doses of Banthine in conjunction with distention of the bladder is 
efficacious in increasing the bladder capacity of paraplegics with spastic reflex 
neurogenic bladders. 
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VESICAL NECK OBSTRUCTION IN WOMEN 
S. P. R. HUTCHINS 

Fr ° m lhD D ^ncra of Urology, Baylor University College of Medicine, Houston, Texas 
Cauik in 1921 leported the first case in which a punch operation was done 

ni jf C f ? a Contmctvve o[ thG vesical neck in a woman. He removed several 
pieces of tissue from the vesical neck with his cautery punch, obtaining a very 
good result He later reported 10 cases in which he had used his cautery punch 
vomen, taking one to four pieces of tissue at a sitting. Other case reports 
others 61188 ^ tolloWed by T1,om P son > Nesbit, Fite, Winsbury-White and 

Excluding neuiogenic bladders, vesical neck obstruction in women may be 
f , i ? e , a . S c ! 3n ltl0n w hich interferes with normal function and emptying 
ft 1G 61 r ana ^ 0m ^ ca lj pathological, or functional disturbance of 
me la an /oi adder base, and which produces varying degrees of 

r rmary retention. The urethra is included since it is so intimately related to con¬ 
tinence and the function of the bladder neck. 

SYMPTOMS AND DIAGNOSIS 

Ihe diagnosis will often depend on the thoroughness with which women with 
urinary complaints are checked—especially those above 35 or 40 years of age. 

he symptoms associated with vesical neck obstruction vary a great deal. Com- 
piete or intermittent retention gives symptoms similar to those in men, causing 
no loui e in lagnosis, Ihe larger group, having lesser sjunptoms and little, 
in eimi ent, or no lesidual urine, is harder to diagnose and probably often 
mis.sec. ome vith definite obstructive symptoms may be found to have no 
,f S1 , lI . a ‘ orneu '"ho have had bladder trouble for years become so used to it 
la iey maj not at first give direct answers to questions concerning obstrue- 
ioii o e stieam oi its initiation. It is well to review the history thoroughly on 
em occasions. Some slowing of the stream and burning or discomfort at the 

o 1 ru , mmat T 10n ; tQ S ether frequency and hesitanc 3 r , may represent just 
ei a ac o cystitis to the unhappj' patient. Repeated residual checks 
are necessary during the remission of symptoms as well as at the peak of diffi- 
cu y Retention and residual may be associated with overdistention of the 
a ei uimg in u genee in alcoholic beverages. From the purely objective 
an point vesical neck obstruction may be diagnosed when residual urine 
is consistently found in the absence of symptoms and diverticula. 

le mos common symptom is difficulty in voiding. Emmett lists the most 
common symptoms as. fiequency, dj'suria, pain and burning" on urination. 
Hematuria was given as the least common sjnnptom. 

Minoi and tiansient degrees of vesical neck obstruction are usuall y seen b 3 r 
the general practitioner and gynecologist. These can usually be attributed to 
acute inflammation of the urethra, bladder, and peri-urethral tissues, and to 

Ho^stoii^Texas^Oct^ber'si 8 .' Central Soctlon ’ American Urological Association, 
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strictures and unusually small urethras. The management of these conditions 
presents no real problem. The ones not- responding readily to treatment should 
be the object of investigation by the urologist. 

When a case is to be studied, the study should be complete with pyelography 
and evstographv, not just cystoscopy alone. Upper uriuarx tiact dilation, though 
not common, is occasionally associated with vesical neck obstiuction. "\ eij 
occasionally diverticula of the bladder have been reported. Besides inspection 
of the bladder, the urethra and bladder neck should be carefully evaluated 
with the panendoscope or a direct vision cvstoscope. The cystoscopic findings 
mav be minimal or negative, and not in keeping with the patient s symptoms 
and residual urine. Trabeculation may be absent or minimal just as found in 
careful routine cystoscopy on patients having complaints other than obstruc¬ 
tive symptoms. The bladder neck may appear contracted yet give rise to no 
symptoms or residual. 

The recommendations for transurethral surgery should rest largely on two 
factors: obstructive symptomatology and residual urine. Some surgeons will 
require consistent large residuals, while others will consider obstructive symp¬ 
toms the prime factor. Other factors, as upper urinary dilation and infection, 
will often alter the picture in favor of surgery. 

The obstructive symptoms usually come on during middle or later life. The 
ages ranged between 22 and 73 in the series reported by Thompson in 1939. 
In the series of 7G cases reported by Emmett et al. the highest incidence was in 
the fourth, fifth, and sixth decades. There were none in the second decade, and 
only six in the third. 


ETIOLOGICAL FACTORS 


A number of etiologic factors have been listed by the various authors: con¬ 


tracture of the vesical neck, hyperplasia of the vesical neck, stricture, carcinoma 
of the urethra or bladder, cystocele, etc. Many authors have listed chronic infec¬ 
tion in the glands of the urethra and bladder neck as leading to fibrosis and 
obstruction. 

John XefT reported 2 cases in which the cause of obstruction was “a loose, 
redundant ring of the mucosa surrounding the internal urethral orifice and 
which, under suitable conditions of observation, could be seen to jam the first 
part of the canal.” Hugh H. Young concluded that “chronic inflammatory 
changes in the mucus membrane, in peri-urethral structures, and particularly 
in the glands, arc often present and evidenced by swelling, by edema, by cystic 
and polypoid formations and sometimes by the development of definite bars 
or contractures of the vesical orifice.” Braasch and Thompson suggested that 
“a nervous imbalance between the sphincters and the detrusor muscle leads to 


spasm of the sphincter and subsequently to hypertrophy, and, possibly hyper¬ 
plasia of that muscle.” Obstructions have developed following surgery and 
childbirth. * 

Folsom in 1931 called attention to the glands of the female urethra and blad¬ 
der neck which were often the seat of inflammation and origin of symptoms. 
In 1913, Folsom and O’Brien presented an extensive study on the “Female Ob- 
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structing Prostate.” They were of the opinion “that an infection harbored 
through the years in these glands is probably the cause of the bizarre pathologic 
picture seen in this portion of the female urethra.” 

In 1936, MacKenzie and Beck, after an extensive study on the female urethra 
and bladder neck, concluded that: “1) Chronic inflammation of the urethra and 
bladder neck is present in a higher percentage of adults than we have hereto¬ 
fore imagined. 2) Perimucosal structures about the bladder neck and posterior 
third of the urethra are acquired. 3) These acquired structures simulate pros¬ 
tatic tissue because they take their origin from the same type of embrylogic 
tissue, and thus have the same inherent properties.” 

An excellent study of the female urethra was made by J. W. Huffman. Nec¬ 
ropsy material was taken from 11 subjects by excising the entire urethra and 
surrounding structures lying beneath the pubic arch, including the lower por¬ 
tion of the bladder and the anterior vaginal wall. Serial sections were made of 
each case and a wax model reconstruction of the entire urethra was made of 
three. Quoting from his conclusions, he says, “there seems every reason to 
believe that inflammation, irritation, and obstruction maj’ result in the develop¬ 
ment of cystic enlargements of the intra-epithelial glands and small submucosal 
lacunae of the cysts which are sometimes found about the upper third of the 
female urethra.” 

Powell and Powell likewise found that in a high percentage of cases sub¬ 
mucosal edema and hyperemia were associated with the inflammatory reaction 
which included submucosal inflammation, and lymphoid nodules. 

MANAGEMENT 

Conservative treatment by dilation, and other local therap 3 r should be dili¬ 
gently’- carried out before a given case is listed for transurethral resection of 
the vesical neck. When resection is decided on, the vesical neck should be re¬ 
sected in its entire circumference, being careful not to carry the procedure too 
far distally or too deeply creating a A’esicovaginal or urethrovaginal fistula. The 
procedure may be done with one of the high frequency loop resectoscopes, oi 
one of the cold punch instruments, the author preferring the latter. 

It is well known that multiple resections are sometimes necessary if imme¬ 
diate functional result is not satisfactory or if too large residual urine remains. 
Emmett has pointed out that although the initial result is good, the patient 
may again develop symptoms at a later date, and need further resection. From 
the series of 76 cases, Emmett reported 5 in which the residual had not been 
eliminated in spite of multiple resections of the vesical neck. One of these failures 
was attributed to scar tissue from pelvic surgery. In the other four cases no 
contributing cause could be found. 

OTHER CONSIDERATIONS 

There is another possible etiologic factor in vesical neck obstruction which 
the author would like to propose and discuss. It is believed that this factor 
readily explains why residual urines persist in some cases in spite of multiple 
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and “adequate” resections in which the urethra is shortened and the vesical 
neck resected deeply. It can probably also explain why residual urine and ob¬ 
struction may develop at a later date after an initial good result. It does not 
apply to cases in which the original anatomical contracted, infected, obstructing, 
or fibrosed vesical neck is resected once giving excellent results and permanent 
relief. 

Before going into a discussion of this factor and some examples of it, there 
will be a brief digression by listing a few anatomical features and the important 
relationship of the bladder base to the pelvic floor in the physiology of micturi¬ 
tion, which will help explain the mechanism of this factor. 

The force exerted by the weight of the viscera plus the pressure exerted by 
the abdominal muscles is counteracted by the pelvic diaphragm which is com¬ 
posed of the levators ani and coccygeus muscles with their coverings of fascia. 
The bladder rests on the anterior vaginal wall and laterally on the levators ani, 
being anchored firmly only at its base and neck. The pubovesical ligaments 
insert into the neck of the bladder and the upper part of the urethra. Cun¬ 
ningham states: “The posterior wall of the urethra, except in its upper part, 
is very intimately connected with the anterior wall of the vagina, and as it 
approaches the external urethral orifice the urethra is practically embedded 
in the anterior vaginal wall.” 

From the extensive work on the levator ani muscle in man, W. C. Smith 
concluded that in both sexes the levator ani is composed of three distinct sets 
of fibers: pubococcygeus, iliococcygeus, and puborectalis, the latter forming the 
most massive part. He further noted that even in the nullipara there is a certain 
amount of variation of its fibers. The iliococcygeus is subject to much variation 
and is usually quite thin and aponeurotic in the aged. This condition is “re¬ 
sponsible no doubt, for impaired functions of the pelvic diaphragm.” 

The importance of the integrity and function of the pelvic diaphragm is 
shown by the recent work of Muellner and Fleischner. The 3 r made an important 
contribution to our knowledge by the fluoroscopic study of the normal bladder 
during micturition, supplemented with spot films. The base of the resting blad¬ 
der was found to be smooth and to lie just above the symplrysis. The sequence 
of events in a normal person voiding is: 1) base of bladder descends sharply and 
becomes pointed; 2) after a short lag the detrusor contracts and micturition 
ensues, the base of the bladder rising slowfy with emptying. Sequence of volun¬ 
tary inhibition of the act leads to: 1) a sharp rise of the bladder base to a level 
slightly above the initial one; 2) the internal sphincter closes; 3) the base of 
the bladder becomes level and the detrusor relaxes. Study of micturition in 
patients who had the base of bladder fixed by cancer or by flaccid paralysis of 
pelvic diaphragm revealed a loss of the voluntary mechanism and substitution 
of an automatic one. 

1'urther evidence of the importance of the pelvic diaphragm in the support of 
lilt' urethra and base of the bladder in vesical function is shown bv the recent 
report-, of Marshall, Marchetti, and Krauts:. Their simple vesico-urcthral sus¬ 
pension, by the Miprapubie approach, a'Tonk relief in a high per cent of stress 
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catheter the retention vrould become marked, but no overflow incontinence 
would ensue to relieve the patient. In further examination of this patient it was 
found that one or two fingers giving vaginal support in an upward and back¬ 
ward direction would allow the urine to gush out. 

Dr. C. M. Crigler in a personal communication told me of a similar case. A 
woman of about 60 years of age developed urinary obstruction. Two vesical 
neck resections did not relieve the obstruction and residual urine, but a subse¬ 
quent repair of a moderate cysto-urethrocele gave her complete relief. 

Dr. T. P. Shearer told me of a case which falls in this categoiy. A 3S-year-old 
multipara developed complete retention. She found that she could void when 
prone or hung on her side. Examination revealed only a moderate cysto-urethro¬ 
cele and what seemed to be some buckling of the urethra. Conservative treat¬ 
ment by sounds did not afford relief, however. An anterior repair of the cysto- 



urethrocele gave complete relief. The author feels that primary surgery on the 
veaical neck would not have relieved her. 


Occasionally very large cystoceles will lead to a disturbed bladder function 
and re-idual urine. The altered bladder function is probably due primarilv to a 
change in the urethrovesical angle. 

It i- possible that the amount of relaxation in the bladder neck region neces¬ 
sary to produce obstruction may not be obvious on gross examination, just as 
a slittht lelaxation in a nullipara may result in stress incontinence. If the dis¬ 
placement i- ju.'t at the vesical neck, one would expect resection at this point 
to aivc stood results—a-' trun-urethra! resection happens to in the majority of 
ca-e-. Then at a -ub-equent date, if there is added relaxation at this point, there 
"ill l' 1 ’ renewed ob-tmetion and symptoms recurring—in thi- tvpe removal of 
a little more tt-ue will attain rive a goixl result. But if the point of tendon i-- 
m the nud or di-ta! urethra, then -everal re-onion- ran he carried out without 
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incontinence, even when repeated repairs from below have been unsuccessful. 
Marchetti showed by means of cystographic study on 8 patients (who had this 
procedure) and on 5 continent women as controls that the restoration and fixa¬ 
tion of the vesical neck and urethra in a normal position relieves stress incon¬ 
tinence and establishes normal micturition. In continent women the base of 
the bladder was found at or just above the superior edge of the symphysis, 
whereas those having stress incontinence usually had the base of the bladder 
located well below the upper border of the symphysis. 

In view of the foregoing anatomical structure and relationship in micturition 
and continence, we can summarize these general facts: That in the normal rela¬ 
tionship of the pelvic floor to the bladder base there is continence; that the loss 
of this relationship leads to incontinence and that re-establishment of the nor¬ 
mal relationship brings about continence once again. Since these facts have 
been shown to be true, the etiological factor which may have been overlooked 
heretofore is that similarly a retention instead of an incontinence may result 
from the loss of the normal relationship, and proper restitution should give 
normal function. The mechanism producing the “loss of normal relationship” 
and hence obstruction lies in the complicated pelvic floor where a relaxation in 
some part of it produces a change in the normal structural and functional rela¬ 
tionships of the support of the bladder base and urethra, or the proper rela¬ 
tionship between the urethra and bladder neck and base. 

These changes may be produced by trauma, childbirth, pregnancy, surgery, 
and senile changes of atrophy in muscle or fascia. Just as certain muscles or 
muscle groups in the aged will atrophy or become weaker, so may 
a part of the complicated levator ani and/or its fascia undergo differential 
atrophy and failure while the remainder holds. These causes or a combination 
of them will lead to a kinking or obstruction of the urethra as illustrated in 
figure 1, a, b, and c. The resulting lack of normal support, instead of some form 
of incontinence, is just the opposite—urinary retention and obstruction. 

It is not uncommon to see women who have little or no urinary difficulty^ m 
spite of cy'sto-urethroceles. Though the axis of the urethra is changed, it is still 
probably unchanged with respect to the bladder base and neck, permitting 
normal function (fig. 1, d). But let us suppose that the base of the bladder, 
vesical neck, and proximal urethra descend in the cystocele, the distal part of 
the urethra remaining in its normal position thereby' producing an angulation 
halfway' down the urethra—fig. 1,6 or c. If this vesical neck and proximal third 
of the urethra were resected, the patient would still have an obstruction located 
just below the new vesical neck. 

In support of this proposed etiology' the following case M'hich the author saw 
several y'ears ago is presented: An elderly' multipara became suddenly' ob¬ 
structed. Urethral dilatation and catheter drainage gave no relief. No neuro¬ 
genic factor was present; upper urinary' tract was normal; bladder and bladder 
neck were not particularly' remarkable; a cy'stoeele grade 1 or 2 was present 
(basis 1 minimum and 4 maximum). Two vesical neck resections opened the 
vesical neck widely' but still did not permit the patient to void. Without the 
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catheter the retention would become marked, but no overflow incontinence 
would ensue to relieve the patient. In further examination of this patient it was 
found that one or two fingers giving vaginal support in an upward and back¬ 
ward direction would allow the urine to gush out. 

Dr. C. M. Crigler in a personal communication told me of a similar case. A 
woman of abouAlO years of age developed urinary obstruction. Two vesical 
neck resections did not relieve the obstruction and residual urine, but a subse¬ 
quent repair of a moderate cysto-urethrocele gave her complete relief. 

Dr. T. P. Shearer told me of a case which falls in this category. A 3S-year-old 
multipara developed complete retention. She found that she could void when 
prone or lying on her side. Examination revealed only a moderate cysto-urethro¬ 
cele and what seemed to be some buckling of the urethra. Conservative treat¬ 
ment by sounds did not afford relief, however. An anterior repair of the cysto- 




urethrocele gave complete relief. The author feels that primary surgery on the 
vesical neck would not have relieved her. 

Occasionally very large cvstoceles will lead to a disturbed bladder function 
and re-idual urine. The altered bladder function is probably due primarily to a 
change in the urethrovesical angle. 

It i- povible that the amount of relaxation in the bladder neck region neces 
>ary to produce obstruction may not be obvious on gross examination, just as 
a .'light relaxation in a nullipara may result in stress incontinence. If the dis¬ 
placement is jU't at the vesical neck, one would expect resection at this point 
to give -mod ic-ult a' 1 traii'iirethral re=eetion happens to in the majority of 
uw'. Then at a 'ub-oquent date, if there is added relaxation at this point, there 
vill be renewed ob-truction and symptoms recurring—in thi- tvpe removal of 
a little more ti'-ue will aaain rive a good remit. But if the point of tension is 
u. the mid or d.-tal urethra, then several n-ection- ean be carried out without 
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evei teaching the cutical point, and no benefit from the proceduies will be 
gained Those patients who continued to have lesidual urine and peisistence 
of symptoms conespond to the foui 01 five afoiemenlioned cases of Emmett’s 
Theiefoie the authoi suggests that when one 01 two lesections of the vesical 
neck fail to yield good lesults and elimination of lesidual urine, an undeilying 
cause should be sought in the status of the pelvis floor suppoiting the base of 
the bladdei and uiethia If a defect is found, it would piobabty be best to 
attempt collection of this iathei than to puisne fuithei vesical neck lesection 
and lisk incontinence Caieful case study and cysto-urethrogiams may give us 
the clue foi diffeientiation and aid us in piopei selection of the initial opeiation 
Some patients now receiving vesical neck resections might be as easily lelieved 
of then symptoms by a Kelly oi Maiehetti type of opeiation, as was 
Di. Sheaiei’s patient 


SUMMAR1 AND CONCLUSIONS 

Vesical neck obstiuction in women varies between minimal degiees and com¬ 
plete letention Cystoscopic findings do not always coirelate w r ell w'lth the 
.symptoms and lesidual mine When conseivative treatment fails, vesical neck 
lesection should be peifoimed The indications foi lesection should be eithei one 
or a combination of the following 1) \isible obstiuctne tissue at the vesical 
neck, 2) definite obstructive symptoms, 3) consistent significant residual uime 
of seveial ounces, 4) residual uime which is infected 

If the symptoms and lesidual mine aie not alteied much, a second insertion 
may be cautiously tiled Then, if the symptoms aie not entnely lelieved, evi¬ 
dence of some othei etiologic factoi should be sought In some cases it may be 
well fiist to give the bladdei and uiethia adequate suppoit befoie embaiking 
on tiansuiethial suigeiy. As the uiologic diagnostic acumen improves, this 
suigery will come to lie in the field of the mologist 
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BLADDER NECK OBSTRUCTION IN THE YOUNXt MALE ADULT 


Lx. Col. ALTON B. PEYTON (MC. USA) 
fr, : „ Cro\?y uv- Arr ;■ ard Acr\ Gt rt -of Hos-p-'tcL He * 5p-:rcsA cf:or of Pc-hAre- 


Congenital obstruction at the vesical neck in infants and children and those 
of an acquired nature in the aged are generally veil recognized clinical entities, 
and the literature is replete with references to etiology, pathology and therapy 
of these conditions. The purpose of this paper is to emphasize the existence of 
obstructive pathology in the intermediate age group, and to stress the need for 
more accurate diagnosis and more adequate therapy. 

In the last 2 years 26 young men suffering from median bar and bladder neck 
contracture have been admitted to the I rology section. Ages ranged from 
eighteen to thirtv-four with the average being twenty-four. These entities prob- 
nbiv are seen more frequently in the armed forces because of the large concen¬ 
tration of young men. and because of the tendency for personnel to present 
themselves for investigation of all physical complaints. 

The symptomatology is not constant and is not pathognomonic oi bladder 
neck contracture or of median bar. Predominant complaints are those asso¬ 
ciated vdth bladder neck disease from any cause. Nocturia, diurnal frequency, 
dvitiria and urgency are the most common. A history of hematuria is obtained 
with surprising frequency and is almost always either initial or terminal. Total 
hematuria as encountered in one case is usually associated with other disease. 
Lon back pain and lower abdominal pain occur about thirty per cent of the 
time. Premature ejaculation occurs in approximately twenty per cent of this 
series, but there is no other indication of sexual abnormalities. Fever, urethral 
di-charge. enures’*, rectal pain and changes in the urinary stream are encoun¬ 
tered with less frequency. Acute urinary retention requiring catheterization has 
occurred twice (table D. 

The duration and severity oi symptoms frequently bear little correlation with 
demonstrable disease. The duration of symptoms \ aides from childhood to 
within one year of hospitalization. The onset in about seventy-five per cent is 
dated within five years. 

Many oi the patients hat e been treated previously for a variety of conditions. 

Kidnei disease has been a common diagnosis. The remainder have been 
treated lor pro-tatitis.urethral stricture.chronic cystitis, chronic pvelonephritis 
and glomerulonephritis. ^ ery few ot them have received a urological survey 
complete with endo~eop\. Chronic cystitis has been the common finding in tho-e 
who ha\e undergone cjsio-eopy. Only about twentv per cent will admit bavins 
had gonorrhea and having recehed treatment for it (table 2>. 

I he pin-ical finding- are inconclti-he when unaccompanied by laboratory. 
\-ra\ and two-copy Rectal examination u-ually elicits a pro-rate gland which 
t- normal or -mailer than normal in -be In a few ca-e- there mav be a definite 
tmpre—on of -ome thickening of the gland but not enough to l>e call cal a hvper- 
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trophy. Prostatic secretions in 50 per cent of cases are infected, that is, more 
than five white blood cells can be visualized per high power field. Urine in 50 
per cent of cases is grossly, microscopically and culturally negative. The others 


Table 1. Symptoms, 20 patients 



NO. 

PER CENT 

Nocturia 

24 

92.0 

Diurnal frequency 

15 

57.7 

Hematuria 

11 

42.3 

Dysuria 

10 

38.5 

Urgency 

8 

30.8 

Hesitancy 

8 

30.8 

Lower abd. pain 

8 

30.8 

Lou back pain 

7 

27.0 

Premature ejaculation 

5 

19.2 

Urethral discharge 

4 

15.4 

Fever and chills 

4 

15.4 

Enuresis 

3 

11.5 

Spraying 

3 

11.5 

Rectal pain 

2 

7.7 

Acute retention 

2 

7.7 

Table 2. Conditions for which previously treated, 26 patients 


| so. 

PER CENT 

Kidney disease 

9 

34.6 

Chronic prostatitis 

8 

30 8 

Urethral stricture 

4 

15 4 

Chronic pyelonephritis 

3 

11.5 

Chronic glomerulonephritis 

1 

3 8 

Table 3 Urinary findings, 26 patients 



NO. 

PER CENT 

Normal 

13 

50.0 

Infected 

13 

50.0 

Hematuria 

7 

27.0 


Digital examination of prostate 


Enlarged 

Normal or smaller than normal 


9 

17 


34 6 
65.4 


Prostatic secretions 


Normal 

13 

50.0 

Infected 

13 

50 0 



--- 


exhibit shreds and white blood cells in the first glass. Organisms cultured from 
the infected urine are predominantly of the gram negative colon group. Micro¬ 
scopic hematuria is found in three-fourths of those who offer this as a complaint. 
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Significant residual .urine has not been a factor m this senes, but tiro patient 
have had a consistent residual of as much as 50 cc (table 3). 

Urograms have been helpful in confirming the clinical impression of blacldei 
neck obstruction, but have been of little value hi determining the exact type. 
Urograms have demonstrated trabeculation, diverticula, dilatation of the lower 
ureters and hypertrophy of the interureteric ridge resultmg from obstruction. 
Urethrograms* have not been diagnostic, but hi some cases are suggestive of the 


tvpe of obstruction (fig. 1). 

' Accurate diagnosis is made only through careful and thorough use of the 
cystoscope and panendoscope. Some difficulty may be encounteied in intro¬ 
ducing an instrument through the bladder neck. After rather forceful depression 



Fig. 1. Urethrogram showing forward displacement of prostatic urethra due to median 
bar and mild defect due to contracture. 


of the hilt of the instrument, it can frequently be felt riding over an obstruction. 
Inspection will reveal a bar or dam across the inferior portion of the vesico¬ 
urethral orifice with depression of the trigone proximallv and of the prostatic 
urethra distal to it. The circumference of this orifice not occupied by the bar is 
usually contracted so that the outlet may consist only of a “pin-point” opening. 
In this series the bar and contracture are almost always co-existent, and one 
rarely exists without the other. In addition to the bladder neck, the bladder 
itself must be well visualized because of the not unusual contribution of a dis¬ 
torted trigone to the obstruction. Marked hypertrophy of the interureteric 
ridge, which may be undermined and floating, is greatly obstructive. Shortenin' 1, 
of the trigone may place this hypertrophied ridge in juxtaposition to the median 
bar so that the two represent virtually a continuous structure. Additional evi- 
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dence of a bar may be obtained by rectal palpation of the prostate over an 
indwelling instrument. Often a transverse thickening measuring an estimated 
one to two centimeters in thickness can be detected at the base of the gland 
(fig. 2). 

Other existing abnormalities detected on cystoscopy or urethral calibration 
have been bladder trabeculation and diverticula, chronic cystitis, chronic poste¬ 
rior urethritis with involvement of the verumontanum, shortening of the pros¬ 
tatic urethra and urethral stricture. Chronic infections of the bladder and 
urethra are often manifest by granulation tissue which bleeds easily when 



Fig. 2. Cystoscopic appearance of contracted bladder neck. Drawings depict median 
bar, hypertrophied interureteric ridge and a composite of the two. 


Table 4. Associated conditions, 26 patients 


1 

NO. 

PER CENT 

Bladder trabeculation 

12 

45 4 

Urethral stricture 

7 

27.0 

Chronic cystitis 

6 1 

22.7 

Chronic posterior urethritis 

5 

19 2 

Diverticulum 

2 

7 7 

Ureteral dilatation 

2 

7.7 


touched. In 1 case there were numerous large inflammatory polyps. These in¬ 
fections were the probable sources of hematuria (table 4). 

Treatment is both medical and surgical. Medical treatment is directed toward 
the eradication of all infections. Urinary infections have responded to anti¬ 
biotics administered after sensitivity tests. Chloromycetin, aureomycin and the 
sulfa preparations have proved very effective. The sulfa drugs, massage and 
hot sitz baths are effective in clearing prostatic infections. In the more persistent 
chronic involvements of the prostatic urethra and bladder, those with granula¬ 
tions or hypertrophic inflammatory tissue, more vigorous therapy^ is required. 
Urethral dilatations and instillations of 1 per cent silver nitrate are excellent 
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in clearing posterior urethral infections. Dilatation of the stenosed \ esical neck 
with sounds or Kollmann dilators accompanied by frequent irrigations and 
instillations of 10 per cent argyrol or 1:5000 potassium permanganate are mod¬ 
erately effective in cleaning up the bladder. In order to be at all effective the 
medical treatment must be accompanied by correction of urethral stenoses by 
meatotomy and by progressive dilatation of strictures. 

Eight of the cases have responded at least temporarily to medical treatment 
and have been returned to duty. The basic disease at the bladder neck, 
however, has not been relieved, and recurrence and progression of symptoms 
must be anticipated. The remainder experienced little or no relief of symptoms 
and surgical intervention was neeessaiy. 

Transurethral resection has been the surgical procedure of choice. Suprapubic 
removal, while not used in this series, has proved unsatisfactory in other similar 
cases. The retropubic technique has not been used because it is believed inade¬ 
quate in circumferential lesions of this type. In the vast majority of cases ob¬ 
struction is not limited to one segment and surgery must be performed through¬ 
out the entire circumference of the orifice. The obstructing tissue is not well 


T\ble 5 Puthologti, 26 pafitnfo 



NO. 

j PER CENT 

Benign hyperplasia ot prostate 

11 

1 42.3 

Chronic fibrous prostatitis 

c 

i 22.7 

Chronic cystitis 

■ 3 

11.5 

Chronic urethritis 

' 2 

7.7 

Prostate 

i 

3 S 

Acute focal prostatitis 

i 

3.S 

Pol\ps, inflammatory t\ pe 

i 

3.8 


delineated as in benign hypertrophy and enucleation is most difficult; also the 
surgical effort is directed toward the bladder neck and trigone with as little 
disturbance of the prostatic urethra as possible. 

Resection of the bar or of the contracture exclusive of the other constitutes 
inadequate therapy. Often one loop of tissue removed from the center of the 
bar will result in marked expansion of the orifice. This phenomenon should 
not preclude the remainder of the operation. In the event of confluence of the 
bar and the interureteric ridge, the center of the ridge may be resected at the 
xime time. A distinct but hypertrophied ridge must be resected in the center 
to further relieve obstruction. The orifices which may have been drawn toward 
the midline and toward the veMco-urethral orifice often retract to a more nor¬ 
mal position. At the completion of surgery the vcsieo-urethral orifice should be 
vide open, roughly circular, and the floor of the bladder and prostatic urethra 
'hould be virtually on the same plane with no intervening tissue. 

The amount of ti--uo removed varies from 2 to o gm. The severity of svmp- 
t°nu then would appear to be more dependent on the nature and location of the 
obstructing tissue rather than on the quantity. The pathological diagnoses- show 
a predominance of benign hyperplasia and inflammation. The frequency with 
which the diagnosis of benign hyperplasia is made i« surprising (table 5) 
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dence of a bar may be obtained by rectal palpation of the prostate over an 
indwelling instrument. Often a transverse thickening measuring an estimated 
one to two centimeters in thickness can be detected at the base of the gland 
( fig. 2). 

Other existing abnormalities detected on cystoscopy or urethral calibration 
have been bladder trabeculation and diverticula, chronic cystitis, chronic poste¬ 
rior urethritis with involvement of the verumontanum, shortening of the pros¬ 
tatic urethra and urethral stricture. Chronic infections of the bladder and 
urethra are often manifest by granulation tissue which bleeds easily when 



Fig. 2. Cystoscopic appearance of contracted bladder neck. Drawings depict median 
bar, iwpertrophied interureteric ridge and a composite of the two. 


Table 4. Associated conditions, 26 patients 


1 

NO 

1 PER CEM 

Bladder trabeculation 

12 

45.4 

Urethral stricture 

7 

' 27.0 

Chronic cystitis 

6 

22 7 

Chronic posterior urethritis 

5 

19.2 

Diverticulum 

2 

7.7 

Ureteral dilatation 

2 

7.7 


touched. In 1 case there were numerous large inflammatory polyps. These in¬ 
fections were the probable sources of hematuria (table 4). 

Treatment is both medical and surgical. Medical treatment is directed toward 
the eradication of all infections. Urinary infections have responded to anti¬ 
biotics administered after sensitivity tests. Chloromycetin, aureomycin and the 
sulfa preparations have proved very effective. The sulfa drugs, massage and 
hot sitz baths are effective in clearing prostatic infections. In the more persistent 
chronic involvements of the prostatic urethra and bladder, those with granula¬ 
tions or hypertrophic inflammatory tissue, more vigorous therapy is required. 
Urethral dilatations and instillations of 1 per cent silver nitrate are excellent 
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in clearing posterior urethral infections. Dilatation of the stenosed vesical neck 
with sounds or Kollmann dilators accompanied by frequent irrigations and 
instillations of 10 per cent argvrol or 1:5000 potassium permanganate are mod¬ 
erately effective in cleaning up the bladder. In order to be at all effective the 
medical treatment must be accompanied by correction of urethral stenoses by 
meatotomy and by progressive dilatation of strictures. 

Eight of the cases have responded at least temporarily to medical treatment 
and have been returned to duty. The basic disease at the bladder neck, 
however, has not been relieved, and recurrence and progression of symptoms 
must be anticipated. The remainder experienced little or no relief of symptoms 
and surgical intervention was necessary. 

Transurethral resection has been the surgical procedure of choice. Suprapubic 
removal, while not used in this series, has proved unsatisfactory in other similar 
eases. The retropubic technique has not been used because it is believed inade¬ 
quate in circumferential lesions of this type. In the vast majority of cases ob¬ 
struction is not limited to one segment and surgery must be performed through- 


out the entire circumference of the orifice. 

Table 5 I’-uhohxju. 

The obstructing tissue is not well 

2$ /Kifunf* 


NO, 

TE* CENT 

Benign hyperplasia ol prostate 

11 

42.3 

Chronic fibrous prostatitis 

0 

22.7 

Chronic cystitis 

3 

11.5 

Chronic urethritis 

o 

7.7 

Prostate 

i 

3.S 

Acute focal prostatitis 

i 

3.S 

Polyps, inflammatory type 

i 

3A 


delineated as in benign hypertrophy and enucleation is most difficult; also the 
surgical effort is directed toward the bladder neck and trigone with as little 
disturbance of the prostatic urethra as possible. 

Resection of the bar or of the contracture exclusive of the other constitutes 
inadequate therapy. Often one loop of tissue removed from the center of the 
bar will result in marked expansion of the orifice. This phenomenon should 
not preclude the remainder of the operation. In the event of confluence of the 
bar and the mterureteric ridge, the center of the ridge may be resected at the 
same time. A distinct but hypertrophied ridge must be resected in the center 
to further relieve obstruction. The orifices which may have been drawn toward 
the midline and toward the vesico-uretliral orifice often retract to a more nor¬ 
mal position. At the completion of surgery the vesico-urethral orifice should be 
wide open, roughly circular, and the floor of the bladder and prostatic urethra 
should be virtually on the same plane with no intervening tissue. 

The amount of tissue removed varies from 2 to 5 gm. The severity of symp¬ 
toms then would appear to be more dependent on the nature and location of the 
obstructing tissue rather than on the quantity. The pathological diagnoses show 
a predominance of benign hyperplasia and inflammation. The frequence with 
which the diagnosis of benign hyperplasia is made is surprising (table 5) 
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The most .serious postoperative complication lias been hemorrhage. Four of 
the eighteen operated cases bled rather profusely in flic immediate postoperative 
period. This is a higher percentage than is ordinarily encountered in resection 
of large glands and may be explained by a tendency to consider this a small 
procedure not worthy of the meticulous care afforded larger glands. Such a 
tendency is a grave error. One secondary hemorrhage occurred on the thirteenth 
day, and one urethral stricture directly attributable to surgery has responded 
to periodic dilatations. Two infections due to Aerobacter aerogencs and Pseu¬ 
domonas have responded to Chloromycetin and mandelic acid. No disturbances 
of libido or of sexual capacity have resulted. 

The postoperative follow-up care of these patients is just as important as it is 
in those who have had large glands removed. The basic disease is often due to 
contracture of fibrous tissue. Even though the obstructing element has been 
removed, bladder neck dilatations should be performed at monthly intervals 
for 6 months. Any infection must be carefully controlled. With one exception 
all personnel have experienced relief of symptoms and have been returned to 
duty. This one man had a severe congenital stricture of the penile urethra which 
had led to persistent urinary symptoms, pyuria, hematuria, and necessitated 
his separation from the service. Enuresis has at least temporarily been relieved, 
Pain in the low back, lower abdomen and rectum has subsided in all but 2 cases 
and these have experienced marked relief. These two had inflammatory involve¬ 
ment of the seminal vesicles which may have prevented complete relief. 


CASH JtUI’OItTS 


Case 1. A 21 year old white man presented himself for investigation of urinary 
complaints of 2 years’ duration. Symptoms included nocturia 2 to 3 times, lower 
abdominal distress, diminished force of the stream, mild hesitancy and three 
episodes of urinary tract infection which had responded to medical treatment 
under the diagnosis of “kidney disease.” A thorough urological examination 
had never been performed. The urine and prostatic secretions were normal. 
Excretory urograms exhibited bilateral dilatation of the ureters suggestive of 
lower tract obstruction (Tig. 3). Cystoscopy and panendoscopy revealed severe 
contracture of the vcsico-urethral orifice with moderate median bar. r J rans- 
urethral resection resulted in complete relief of symptoms and the patient was 


returned to duty. 

Case 2. A 2-1 year old soldier was returned born an overseas station with a 
diagnosis of “bladder trouble.” On repeated questioning he steadfastly denied 
all urinary symptoms except for one episode of frequency and dysuria. At that 
time a urinary tract infection responded to sulfathiazolc. A cystoscopy revealed 
“bad bladder trouble,” and he was returned to Ihc Zone of Interior. I he urine 
was not infected, but there was a constant residual of about fifty cubic centi¬ 
meters. Excretory urograms outlined a normal upper urinary tract but indi¬ 
cated a Irabeculafod bladder with a diverticulum measuring -1 cm. in its greatest 


dimension. This was proved by cyslogiam and cystoscopy. Panendoscopy ex¬ 
hibited a contracture and median bar of such severity that the vesico-uretbral 




I Fig. 3. Excretory urogram showing dilatation of both lower ureters and hypertrophy of 
interureteric ridge secondary to bladder neck obstruction. 



Fig. 4. Cystogram made after patient had voided demonstrates residual urine, trabecula- 
tion and a diverticulum which does not drain. 

orifice was almost completely closed. Transurethral resection resulted in com¬ 
plete relief of residual urine and adequate drainage of the diverticulum. The 
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diverticulum has not increased in size, caused symptoms, or contributed to 
recurrence of infection and has not been removed (fig. 4) 

Case 3. A 24 year old Negro soldier was admitted with the complaints of 
“hard to pass water” and “bloody urine.” For about eighteen months he had 
had nocturia 2 to 3 times with increasing difficulty in starting urination. Inter¬ 
mittently for 6 months he had passed bloody urine containing occasional clots. 
This had been attributed to infection, and he had received numerous “shots 
and pills” without relief. After admission the urine consistently contained white 
blood cells, red blood cells and the cultures grew Aerobacter aerogenes. Excre¬ 
tory urograms visualized normal kidneys and ureters, but the bladder shadow 
was mottled and irregular near the neck. Panendoscopy exhibited a severe con¬ 
tracture and small median bar with severe chronic cystitis manifested by papil- 



Fig. 5 Urethrogram demonstrating defect at bladder neck due to contracture. Irregu¬ 
larity of bladder shadow is due to large inflammatory polyps. 

lary hypertrophy of chronic inflammatory tissue. The infection and hematuria 
remained present after administration of Chloromycetin and aureomycin and 
cultures remained positive. Transurethral resection effectively relieved the ob¬ 
struction. Many of the inflammatory polyps were resected and fulgurated. 
Adequate hemostasis was difficult to achieve, and because of bleeding the opei a- 
tion was discontinued prior to completion. Three weeks later a resectoscope 
was again used to remove all polyps. Subsequently infection and hematuna 
have subsided and cultures are negative (fig. 5). 

COMMENT 

Median bar and bladder neck contracture in the younger age group aie piob- 
ably more common than is generally recognized. The exact etiology is obscure, 
but chronic infection is probably a factor. Chronic glomerulonephritis, P3 e 0 
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nephritis, "kidney disease" and prostatitis are infectious conditions for which 
these individuals have previously been treated. The pathological diagnoses of 
chronic fibrous prostatitis, chronic cystitis, chronic urethritis, acute focal pros¬ 
tatitis. chronic cystitis, chronic urethritis, acute focal prostatitis, and inflamma¬ 
tory polyps further suggest the influence of infections. Since only approximately 
twenty per cent admitted venereal disease, its role is inconclusive, but this may 
have been the original cause of some of the prostatic and urethral infections. 

This series of cases is too small to draw any definite conclusions, but the 
pathological diagnosis of benign prostatic hyperplasia appears too often to be 
overlooked as a primary etiological factor. Many more cases will have to be 
studied before this condition can be classed as a frequent offender in bladder 
neck obstruction in young individuals. 

SUMMARY 

A summarization of twenty-six cases of median bar and bladder neck con¬ 
tracture in young men from eighteen to thirty-four years of age has been pre¬ 
sented. These conditions are often missed entirely and improper treatment is 
frequently employed under a wrong diagnosis. The symptoms are not pathogno¬ 
monic. and the diagnosis can be made only by thorough urological investigation. 
Surgery in most instances gives gratifying results. Based on the history, physi¬ 
cal findings and pathological diagnosis, infections and benign prostatic hvper- 
plasia have been offered as possible etiological factors. 
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VESICAL NECK OBSTRUCTION WITH OVER 8000 CC 
RESIDUAL URINE 

REXFORD G. CARTER 

Excessively large amounts of residual urine must be very rare or very com¬ 
mon. A search of the literature as far back as 1911 shows only a few cases re¬ 
ported, and none over 5000 cc. 

Some reports stated that the bladder contained massive residual, but did not 
give the quantity found. 

Orr, in 1937, reviewed the literature and made the distinction between atony 
due to neurogenic causes and that due to bladder neck obstruction. In the first, 
the bladder wall is smooth, symmetrical and not trabeculated. In the lattei type, 
trabecula tion is produced by hypertrophy of the muscle bundles resulting in an 
uneven bladder outline. Cellules and diverticula also develop frequently. 

In bladders of this type with very large residuals, removal of the obstruction 
has not been sufficient to restore good function with normal capacity an no 
residual. More recent papers by Crabtree and Muellner, and by Fish confiim t ic 
earlier reports. All agree that best results are obtained by removal of two tin s 
or more of the bladder wall which leaves a bladder of normal capacity and capa i e 
of emptying. 

CASE REPORT 

S. H. B., aged 67, was first seen January 19, 1951, with a tremendously d's 
tended abdomen. He had been dribbling a few drops of urine almost cons an } 
for 2 days. During the previous 4 months he had a slow stream w ith lequency, 
and nocturia of 4 to 7 times. The past history was of no importance. 

The patient was having only mild discomfort from distention. T le en i 
abdomen was hard and tight from the ziphoid to the symphysis. The piostate 
of normal size but firm. There was no fixation or other evidence of ma ignancj 
A catheter was passed into the bladder easily and during the next houioi el 
cc of urine were obtained. During this time he showed no evidence of 1SC0 ° 
or shock. Warm water (2500 cc) was placed in the bladder and the ca ie e 
clamped. He was sent to the hospital and instructions given to lelease cc 
fluid from the bladder every 30 minutes. Four hours later he complaine o a 
bladder although over 3000 cc had been removed. The catheter n as unc am P 
and 4000 cc of urine released. No further attempt at decompression v, as ma , 
and large quantities of urine drained from the catheter during the next 10l \ 
There was no discomfort, chills, fever or shock, and no blood appeal e 

urine- . n- r 

Laboratory data: Red blood cells, 4,260,000; hemoglobin, 12 grams, o 
cent; white blood cells, 10,200 with 71 per cent total polymorphonuclears. - - 

protein nitrogen, 40. Urine: Specific gravity 1.016; sugar, negative, a um 

Read at annual meeting, South Central Section, American Urological 
Houston, Te\as, October 31, 1951 


11S 



VESICAL NECK OBSTRUCTION WITH OVER SOOO CC RESIDUAL URINE 119 

plus. Microscopic examination: Many pus cells and red blood cells present. Cul¬ 
ture produced E. coli., and a nonhemolytic streptococcus. 

The patient was kept on constant drainage for 2 days and prepared for op¬ 
eration. 

Cystoscopv under anesthesia showed a median bar enlargement of the prostate. 
Several small stones 0.5 to 1 cm. in diameter were seen in the bladder. Another 
oval stone about 1 by 1.5 cm. was lying between the bladder neck and verumon- 
tanum. This stone appeared to block the urethra more completely than the 
median bar. These stones were removed without difficulty. The bladder neck 
was then resected in its entire circumference with a total of 11 grams of tissue re¬ 
moved. The pathologist's report showed prostatic hypertrophy and chronic 
urethritis. 

The catheter was removed on the afternoon of the sixth day. He voided several 
times during the night, and the next morning had 2000 cc of residual. The catheter 



Fig. 1 Fig. 2 


was replaced. Two weeks after operation the bladder capacity was 2000 cc. He 
voided S00 cc spontaneously, leaving 1200 cc residual. The catheter was left in. 
At the end of the third week, the capacity was 1000 cc and the residual 500 cc. 
Again the catheter was left in. At the end of the fourth week the residual was 325 
cc, and the catheter was removed. At the end of the 5 weeks he was voiding well 
and had no residual whatever (fig. 1). 

This man was last seen on August 2S, 1951. At that time he was voiding easily 
and getting up once or twice at night. The urine was vert- cloudy. The bladder 
capacity was 450 cc with the first desire to void at 350 cc. The maximum volun¬ 
tary pressure on a full bladder was 35 mm. of mercury. There was no residual 
urine. 

An excretory urogram showed good function in 5 minutes and no abnormalities 
of the upper tract. Xo stone shadows were seen. 

Cystoscopy showed the bladder waU with many folds and crevices but no di- 
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verticula. The ureteral orifices were normal and urine spurted out normally. 
There was no apparent obstruction at the bladder neck. A cystogram was made 
using 300 cc of sodium iodide. This film showed extreme irregularity of the blad¬ 
der resembling extravasation. There was no reflux up the ureters (fig. 2). 

DISCUSSION 

This case does not fall into the pattern described by Orr, Fish, Crabtree and 
Muellner. The capacity is not increased and there is no residual; indicating a good 
functional result. However, the urine remains grossly infected, and the cystogram 
shows marked deformity of the bladder. For these reasons a partial bladder resec¬ 
tion seems indicated. 

1709 San Antonio St., Austin, Texas 
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LEUKOPLAKIA OF THE URINARY BLADDER AND ITS 
ASSOCIATION WITH CARCINOMA 
DAVID B. CONNERY 


Leukoplakia of the urinary bladder has always been considered a relatively 
rare disease. It was diagnosed approximately 150 times in 1,500,000 admissions 
to the Mayo Clinic between January 1. 1915. and January 1, 1947, an incidence 
of 1 in 10,000 admissions. From my experiences in this study, I believe it to be 
decidedly more common than previous figures have indicated. I have also learned 
to respect it as a disease with extremely severe consequences as to morbidity and 
mortality. 

Leukoplakia of the urinary bladder was first described by Rokitansky 1 in 1S61. 
It has been a subject of controversy ever since. There is no officially accepted cri¬ 
teria for its diagnosis. The criteria of one author are entirely different from the 
next. 

The question as to whether leukoplakia is a preeaneerous lesion is equally con¬ 
troversial, as witnessed by differences in opinions as expressed by Thompson and 
Stein, 1 who have stated that in their opinion in not more than 6 per cent of the 
cases does malignancy develop. Montgomery, 2 of the same clinic, states une¬ 
quivocally that in not less than 20 per cent does an epithelioma eventually 
develop. Most writers in general agree with Montgomery’s figure. 

Because of this wide difference in opinions, especially as to its status as a pre- 
cancerous lesion, it was believed that a study of leukoplakia of the urinary blad¬ 
der, as seen at the Mayo Clinic, would be of value. Accordingly, all cases diag¬ 
nosed as leukoplakia of the urinary bladder from January 1, 1915, until January 
1, 1947, were abstracted and studied (tables 1,2, 3.) 

My first problem was to accept definite criteria for its diagnosis. Here, I met 
the widest differences in opinions, varying from that of mere squamatization as 
given by Robson 3 and accepted by Putschar and Marion 5 to the very exacting 
criteria demanded by Montgomery, 2 which include hyperkeratosis, increase in 
the stratum granulosum, acanthosis, lymphatic infiltration in the upper cutis, 
hquifaction necrosis of the basal layer, and destruction of the elastic fibers of the 
comeum. 


From my own observations of these tissue sections, I came to agree with the 
opinions of Gelhom, 6 Kutzmann, 7 and McDonald. 5 McDonald states his criteria 
very simply as comification of a noncornifying membrane. 

It can best be characterized as hypertrophy of all the layers, with keratiniza- 


5 Rokitansky, quoted by Thompson, G. J. and Stein, J. J. : leukoplakia of the bladder 
and a report of 34 cases. J. Urol.. 44: 639-649. 1944. P e madder 

1 Montgomery. Ormsby: Disease of the Skin. Philadelphia: Lea & Febiger 19-13 

3 Robson. S.M.: Leukoplakia and carcinoma of the urinarv bladder, report of a'caap n-ith 

review of the literature. J. Urol.. 35: 321-341, 1936. P C se " lth 

4 Putschar. W.: Quoted from Robson. 3 
3 Marion. G.: Quoted from Robson. 3 

5 Gelhom. G.: Syphilis of the cervix. J. A. M. A.. 87: 1S12-1S16 19°6 

• Kutzmann. A. A.: Leukoplakia of the renal pelvis. Arch. Sure.; 19: STl-XOT torn 
- McDonald, J. K.: Personal communication. *■ * ' 

Read at annual meeting. South Central Section. American 
Houston. Texas. October 23. 1951. encan Lrological Association, 
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tion, squamatization, and cornification until that mucosa can scarcely bo diffei- 
entiated from true epidermis. It is true metaplasia, as expressed in the words of 
Haythorn, 9 “the transformation of one well differentiated tissue into another of 
equally well characterized type, but different morphologically and functionally.” 

In passing, it is of interest to recall that leukoplakia, which is a disease typical 
of ectoderm, in the urinary bladder arises from tissue which embryologically 
arises from mesoderm and entoderm. 

Leukoplakia has been described on the mucosa of the tongue, gums, sinuses, 
tympanic membrane, nose, esophagus, gallbladder, rectum, vagina, uterus, and 
the entire urinary tract. 


Table 1. Grading of six carcinomas of the urinauj bladder associated with leukoplakia 


GRADES 

I 

11 1 

III 

IV 

Males 

0 

2 

3 

0 

Females 

1 

0 

0 

0 


Table 2. Age incidence of carcinoma of the bladder in association with leukoplakia 



MALES | 

FEMALES 

50-60 

3 

1 

60-70 

3 



Table 3. Age incidence of leukoplakia in males and females 



MALES 

females 

20-30 

2 

1 

30-40 

2 

1 

40-50 

, 6 

4 

50-60 

12 

4 

60-70 

8 

3 

70-S0 

2 

0 


32 

13 


In the past it has been described under the following terms: leukoplakia, meta¬ 
plasia, proplasia, epithelial metaplasia, pachydermia, xerosis, membranae muco¬ 
sae, leukokeratosis, tylosis, epidermal plaques, and the erythroplasia of Queyrat. 

The following plan of study was then adopted: 

1) The diagnosis of leukoplakia of the urinary bladder was listed a tota o 
151 times in the combined files of Surgical Pathology and Pathological Anatomy. 
It was found that in two incidences the cases were coincidental, so theie vere 
actually 149 cases available. These were carefully abstracted and studied. 

2) The second project was the examination of tissue sections from 400 blocvs 
of tissue made for Dr. Herbert Henkel from 100 urinary bladders. From t lcse 
bladders he had taken four sections: one from each lateral wall, one fiom tie 
posterior wall, and one from the trigone. These bladders were considered gross j 
normal. They were studied for the incidence of leukoplakia in normal blad eis. 

9 Haythorn■ On metaplasia of bronchial epithelium. J. Med. Research, 26. 5-3, 1J1- 
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3) The third part of this program proved of little value. One hundred and 
seventy-two sections of bladder tumors from a recent publication of Drs. Mc¬ 
Donald and Thompson were obtained and studied with a view of finding the inci¬ 
dence of carcinoma associated with these tumor cases. The reason for its failure 
was due to the fact that almost all sections were made of tumor tissue only and 
no adjacent tissue available to study. 



4) Follow-up letters were sent to all patients known to be living. The ques¬ 
tionnaires were made with a view of bringing the histories up to date. 

The following results were then obtained under these three productive sections 
of the four projects. 

Of the original 149 cases of leukoplakia of the urinary bladder, the diagnosis 
was confirmed by biopsy and tissue section in 45 cases, on the criteria previously 
set up. Undoubtedly, most of the other cases were true leukoplakias, but the di¬ 
agnosis had been made by cystoscopy or at surgery and no biopsies taken or 
available, so they were excluded. 

Of the 45 remaining cases, 32 occurred in males and 13 in females 
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Of these original 45 patients with leukoplakia of the urinary bladder, 7 were 
proved beyond any doubt, by the available tissue sections, to have developed 
squamous epithelioma. This gave an incidence of 15.5 per cent for this series of 
proved cases. 

Four of these patients were dead at this time and three survived. 

Letters received in answer to my questionnaire from relatives of two other 
patients stated definitely that they had died of cancer of the urinaiy bladder, 
but in these 2 cases, no tissue was available to confirm the diagnosis. Seven pa¬ 
tients had also died of causes other than cancer. 



v.-V 

s)P r f y O -h 

15 






\f :> 


y , 'i -V- , 


Fig. 2. Squamous cell epithelioma (grade 2 Broders’ classification) keratinizing and in¬ 
filtrating, associated with leukoplakia of urinary bladder, X 215. 


If the word of the patient’s relatives were accepted, the incident in this series 
would be 20 per cent, which figure is in agreement with the findings of most in¬ 
vestigators of this lesion in other parts of the body. 

Of the 7 cases of carcinoma, six occurred in males and one in a female who had 
a'grade 1 papillary squamous cell epithelioma, Broders’ classification. 

Of the 6 cases in males, five were classified by Broders’ classification: tvo, 
grade 2; three, grade 3. Table 1 illustrates this point. 

Note that all these were squamous cell, keratinizing, and infiltrating tumois. 
Grading in squamous cell tumors means little or nothing. All squamous cel 
tumors are infiltrating and as vicious in character as can be found and with the 
exception of adenocarcinomas of the bladder have no equal. 

The age incidence of carcinoma of the urinary bladder associated with leuko¬ 
plakia was greatest in the 50 t o 60 age group, there being four cases, but was a - 
most equalled by the next decade with three cases in this group. This is illustrate 
in table 2. 
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These figures ran parallel with the incidence of leukoplakia alone, which was 
greatest in the 50-G0 group. Sixteen of the 45 patients were in this decade. Those 
in the G0-70 group followed with 11 cases. The youngest patient was 23 years old 
and the oldest 79 years of age. Table 3 illustrates these figures. 

Studies of the laboratory findings revealed that 40 of these 45 patients, SS.S 
per cent, had pyuria. Of these, 55.5 per cent had a definite upper urinary tract 
infection. These infections were all of long standing and arc in complete agree¬ 
ment with the writings of Melicow. 10 

Urine cultures were found in thirty-one of the 45 cases. They were not at all 
conclusive in fixing the responsibility on any one organism. Streptococcus fecalis 
was found in 11 cases, and E. coli was found 9 times, a total of 20 out of the 31 
cultures. 

Syphilis, which in the past has been mentioned principally by French writers 
as a precursor of leukoplakia, was found in only 2 of these 45 cases, or 4.4 percent, 
which is no higher than the incidence of syphilis found in the general popu¬ 
lation. 

Our questionnaire was answered by 14 living patients; 7 reported themselves 
as well and without further trouble, while the other 7 reported severe vesical 
symptoms. This morbidity of 50 per cent might well indicate an increasing inci¬ 
dence of neoplastic changes. 

I found S cases of leukoplakia in the 100 cases in which the bladder was claimed 
to be normal on gross examination. This was a surprisingly high incidence, but it 
was definitely found in the tissue sections of these S cases, or an incidence of S 
per cent. One infers that this diagnosis is frequently missed in the gross examina¬ 
tion by the cystoscope. 


DISCUSSION 


In the short time alloted one could not hope to review etiology, symptoms 
diagnoses, and treatment, and I shall only briefly mention a few high points. 

Certainly, the most important factor in etiology is chronic infection, usually 
in the form of pyelonephritis. One must- also note its occurrence in the aseptic 
bladders of males with benign prostatic hypertrophy and retention of urine, as 
noted by Patch and Rhea. 11 

Montgomery, Counseller and Craig 12 have shown that section of the pudendal 
nerve in patients with leukoplakia of the vulvae associated with puritis vulvae 
has caused complete remission and involution. This is another incidence of this 
lesion in the absence of bacterial infection and in the presence of only chronic 
irritation. 

Patch and Rhea 11 have given us illustrations of the many changes that the mu- 


10 Melicow, M. M.: Tumors of the urinary drainage tract T 17™! 

11 Patch, F. S. and Rhea, S. J.: Genesis and development of Brun^’^t; S . 194 °- 
lation to primarv adenocarcinoma. Canad. Med A==oe J 3 V W-sna S ioa- ts an<4 t4lelr re - 

Montgomery, H„ Counseller, V. S. and Craw w' mVk • iv™, • T 
puritis vulvae. Arch. Dermat. & Syph., 30: SO-lQo' 1934 " ‘ urosis ' ' el 


: Kraurosis, leukoplakia and 
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cosae of the urinary bladder may undergo. The following graph illustrates these 
changes as I picture them to their ultimate change or metaplasia. 
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Ill the cases of congenital exstrophy of the bladder in which both the factors of 
mechanical irritation and bacterial infection are present it is not at all unusual 
to see leukoplakia, cystitis cystica, and cystitis glandularis all co-existing. The 
high incidence of malignant degeneration associated with exstrophy of the blad¬ 
der has long been recognized and all types of vesical carcinoma, transitional, 
squamous, and adenocarcinoma are found. 

In the differential diagnosis of leukoplakia one encounters no difficulty whatso¬ 
ever with tissue sections. Grossly, inerusted alkaline cystitis may possibly be 
mistaken for leukoplakia because of its grayish or whitish appearance due to the 
deposition of calcium salts on the vesical mucosa. 

In malakaplakia there are Michaelis-Gutmann bodies, which are calcium 
phosphate inclusion bodies in the larger myelotic cells of the mucosa. It may 
conceivably be mistaken for leukoplakia. 

Yeast infections of the urinary bladder have been reported. They are very 
whitish in appearance. They are diagnosed by culture of jrnast cells. 

The treatment of choice today is fulguration of all vestiges of the lesion 
transurethrally or suprapubically if necessary. 

Infection must be eradicated. Obstruction, retention, and stones are factors 
essential to eliminate for permanent cure. 

Wolbach’ 3 states that leukoplakia is the effect of increased defensive prolifera¬ 
tion of epithelium, the response of what might be termed the law of epithelium. 
He showed that 20 per cent of experimental rats on vitamin A deficiency diets 
died of obstruction by desquamating epithelium. Therefore, vitamin A in ade¬ 
quate dosage should be given these patients. 

The use of cod liver oil locally and androgens have been used with repoited 
successes, but there is insufficient evidence to include these in our armamen¬ 
tarium. 

CONCLUSION 

In conclusion, leukoplakia of the urinary bladder per se cannot be considered 
a precursor of carcinoma. The cells which are leukoplakic go normally on to then 

Wolbach, S. B.: Quoting Patch. F. S.: Leukoplakia and its association with squamous 
cell epithelium. Xew Eng. J. Med., 200: 423-437, 1920. 
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physiologic death. It is, however, found in association with carcinoma in suffi¬ 
ciently high incidence (15.5 to 20 per cent). to be quite alarming and would indi¬ 
cate that the same processes, or carcinogenic agents which cause one condition 
are responsible for the other. The most apparent single factor in this study was 
long-standing urinary tract infection, but it occurs in the aseptic bladder and in 
other parts of the body where mechanical irritation is the factor noted. 

It is not my intention to incriminate chronic infection as the sole cause of car¬ 
cinoma of the urinary bladder associated with leukoplakia, but it does appear as 
an essential factor in the chain of events. 

Block 15 stated the situation very well when he said that "until we know the 
biochemistry which characterizes the individual cell, we cannot give an une¬ 
quivocal answer." 

SUMMARY 

In s umm ary, 45 cases of leukoplakia of the urinary bladder have been studied. 
Thirty-two (71.1 per cent) of the cases occurred in males, and 13 (2S.9 per cent) 
in females. Of these, 7 (15.5 per cent) have been proved subsequently to have had 
carcinoma of the urinary bladder. In 2 additional cases this diagnosis has been 
listed as the cause of death on the death certificates, but could not be confirmed. 
If these were accepted, the incidence would be 20 per cent in this series of cases. 

It occurred in 6 males (S5.7 per cent) and 1 female (14.2 per cent) and if the 
other 2 cases were included, the ratio is still higher: S males (SS.S per cent) and 
1 female (12.2 per cent). 

Pyuria occurred in SS.S per cent of the 45 cases and upper urinary tract infec¬ 
tion was established in 55.5 per cent. All types of organisms were found but 
Streptococcus fecalis accounted for 24.4 per cent of the infections. 

Syphilis, which in the past has been considered of importance as a precursor of 
leukoplakia, was found to have no basis for this claim in this series: it was found 
in only 4.4 per cent. 

Leukoplakia of the urinary bladder was found to be most common in the fifth 
decade of fife while carcinoma associated with leukoplakia occurred almost 
equally in the fifth and sixth decades. The ratio of leukoplakia in males to females 
is 3 to 1, while in carcinoma associated with leukoplakia it is males 6 to 1. proved, 
and probably. 8 to 1. 

The diagnosis will be made more frequently with the more frequent use of 
staining the urinary sediment, with the finding of epithelial pearls. 

With the use of antibiotics and sulfa drugs, the incidence of leukoplakia of the 
urinary bladder should definite!}- decrease, and with it a lessening of malignancv 
associated with it. 

The diagnosis must always be confirmed by biopsy. By so doing, the associated 
carcinoma will be discovered and eliminated when possible. 

Cases of leukoplakia should be treated as potentially malignant and earefullv 
followed. as we do our bladder carcinomas. 

2006 Ohio Are.. Midland, Texas 

precancerous Sections from dermatological viewpoint. Cancer 
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THE HEAT FACTOR AS A CAUSE OF HEMOGLOBINEMIA IN TRANS¬ 
URETHRAL RESECTIONS 

CHARLES FERGUS ON axd C. DUDLEY MILLER 

From the Urological Service, U. S. Public Health Service Hospital, Staten Island, N. Y. 

Hemoglobinemia occurring during or following transurethral resections has 
been recognized by many investigators. The many theories and facts already 
set forth in voluminous literature led us to the realization that perhaps the real 
basic cause of hemoglobinemia remains unanswered. 

The investigation of the effects of heat which is generated during usual trans¬ 
urethral resections has been carried out at our hospital since August 1950. 
Estimation was made of the total amount of calories developed during the 
operation; the amount of heat necessary to lake oxalated blood was determined 
and the development of hemoglobinemia due to the heat factor was studied and 
recorded. 

Of historical interest, Schultz in 1865 observed degenerative changes in red 
blood cells on a heated microscopic stage. Hemoglobin in the renal tubules after 
severe burns was demonstrated by Ponfick in 1876 and by Fraenkel in 1889. 
Wilms in 1901 and Marchand in 1908 also noted these degenerative changes in 
the tubules. These two workers agreed that the changes were due to excretion 
of hemoglobin. More recently Christophe asserted that there is a toxic principle 
in the blood returning from the burned area. This observation was made on clin¬ 
ical and autopsy studies of 104 burned dogs. In 1947, Martineau and Hartman 
studied the effects of burns in 84 dogs and 20 humans. The}' believe that shock 
and intravascular hemolysis are the two principal pathologic-physiologic mecha¬ 
nisms causing this damage. The frequency of intravascular hemolysis in the pres¬ 
ence of extensive cutaneous burns has been demonstrated. Yuile, Gold and Hinds 
in 1945 showed that the precipitation of hemoglobin in the renal tubules is pri¬ 
marily dependent on prior damage to the tubules, and not on the acidity or alka¬ 
linity of the urine or the amount of hemoglobin in the blood. 

The level of hemoglobinemia varies widely from case to case and from repoi t 
to report. The amount of free hemoglobin liberated cannot be correlated with the 
clinical symptoms. The similarity of the clinical picture in post-resection oliguria 
is pertinent to that seen with hemoglobinemia found in blackwater fever, incom¬ 
patible blood transfusion, paroxysmal hemoglobinemia and in severe bums. 
Even minute amounts of hemoglobin in the plasma are known to produce vaso¬ 
constriction in the kidneys without being precipitated in the tubules. 

Creevy and others attribute hemoglobinemia to the entrance of irrigating 
water into the prostatic veins and it thereby hemolyzes red blood cells. Severn 
investigators have reported no hemolytic reactions since using glucose irrigating 
solutions. These important contributions toward solving this problem cannot be 
disregarded. Their experiments were sound and well controlled. Howevei, ve 
must look elsewhere for a complete solution of the cause of hemoglobinemia. 

Landsteiner and Finch in 1947 demonstrated blood hemochromogen leve s 
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after operation to be between 24 and 316 rag. per 100 cc. They postulated at least 
two possibilities as to the cause of hemolysis: 1 ) local action of the electric energy 
of the instrument—experiments along this line were not carried out. and 2 ) 
penetration of the irrigating fluid into the blood stream. It has been found that 
500 cc or more distilled water was needed to produce hemoglobinuria. Ivrumbhaar 
found in experiments on dogs that the intravenous injection of distilled water of 
2 to 3 per cent of the body weight produced hemoglobinemia and hemoglobinuria. 
The speed of the injection had little effect on the amount of hemolysis. 

In the course of an extensive series of experiments on shock, Ivabat and Levine 
noted that a small proportion of the animals succumbed with extreme rapidity 
within a few minutes of burning. Since the sudden death in these experiments 
could not be explained on the basis of loss of fluid and since the nervous factor 
had been eliminated experimentally, the phenomenon was attributed to a toxin. 
The investigation was carried forward to study the possibility that changes pro¬ 
duced by heat in the circulating blood could account for rapid death from burns. 
These workers believe that the fine precipitate of fibrinogen in heated plasma 
possesses the toxic properties. They further demonstrated that the particle size 
rather than the chemical constitution of this material bears the toxic properties. 
These findings show further proof that the picture of hemoglobinemia and hemo¬ 
globinuria is far from being a clear one. 

In our experiments, the Bovie 1 Electrosurgical Unit, Model AG was used. 
This unit has a nominal frequency of 1000 kilocycles. The maximum power out¬ 
put varies between 2/5 and 300 watts, depending on the load resistances in use 
and also the individual measuring methods. Voltage output varies with the load 
being used. The AG Borne output ranges between 2000 volts peak under the 
average cutting load to a maximum of 2S00 volts peak at no load, when the dial 
setting is at 100 and the hemostatic control on step 2 . 

In the establishment of standards in the experiments, the method used may be 
referred to as elementary calorimetry involving ‘-(he method of mixtures.” 
The basic principle is predicated on the assumption that no heat energy is gained 
or lost by the calorimeter can and its contents except that amount which is 
supplied by the cutting instrument. In the actual measurement, the instrument 
is operated within the calorimeter can. under conditions simulating actual oper¬ 
ating conditions for a measured time interval, and the rise in temperature (in de¬ 
grees Centigrade) of the can and its contents is noted. Since the gram-calorie is 
defined roughly as that amount of heat energy which is absorbed by one gram of 
pure water when its temperature rises one degree Centigrade, and rince the 
specific heat of a substance is defined as the ratio of its thermal capacitv to that of 
water, it follows that the heat absorbed by each body (can. solution‘thermom 
eter. cuttmg instrument) is simply the product of its mass bv its specific heat 
by its temperature rise. Hence, the basic formula is: ’ 

H = I'm, c. 4- m c c„ 4 - m , c, 4- m s Ci )At 

Where H is the total heat supplied by the machine, the nrs are the several 

® The Liebel-Flarsheim Co.. Cincinnati. O. 
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masses (or weights), the c’s are the specific heats, At is the temperature change 
noted, and the subscripts identify the several bodies involved. Using this formula, 
the heat liberated by the electrosurgical unit per unit of time was determined. 

Blood, plasma, saline, distilled water and 4 per cent glucose in water were 
used in the calorimeter. They were tested individually and also while containing 
tissues such as beef and human prostate. The dial settings were kept within the 
realm of our routine work. It was found that when the cutting load was set at 
55 and the coagulation placed at 60 with the hemostatic control on step 2, the 
number of calories per second liberated by each type of current was 35.55. It is 
estimated that the source of error is roughly plus or minus 5. 

There are two possible sources of error in the experiments which should be 
mentioned. First, the measurement of time of actual exposure of the current dur¬ 
ing the transurethral resections was determined by stop-watch. This method 
allowed for a human error. Second, the obtaining of blood specimens, although 
drawn by the same individual, constituted another source of possible discrepancy 
in our results. 

The following method in obtaining the blood samples was used. Test tubes, 
syringes and needles were clean and free from moisture. Ten cc. whole blood was 
withdrawn from the vein with extreme care so as to prevent breaking down of 
cells. This was placed in a tube containing 5 drops of heparin. The tubes were 
stoppered and centrifuged as soon as possible. The plasma was then removed for 
further examination. Plasma hemoglobin determinations were made using the 
“cyanmethemoglobin method for measuring hemoglobin” recommended in the 
Symposium on Hemoglobin conducted by the American Society of Clinical 
Pathologists. This method uses the principle of laking blood with water and 
converting the hemoglobin to cyanmethemoglobin. The concentration of cyan- 
methomoglobin is measured in either a visual or photo-electric colorimeter. The 
mixed cyanide reagent consists of 3 gm. of potassium ferricwanide and 1 gm. of 
potassium cyanide dissolved in water and diluted to one liter. A green filter is 
used. When 0.4 cc plasma, 5 cc water, and 0.1 cc cyanide solution are mixed, the 
conversion of hemoglobin to cyanmethemoglobin occurs immediately. Hemo¬ 
globin as such is read directly from the calibration curve which had been plotted 
previously. All determinations of plasma hemoglobin in our study were made by 
using the Hellige-Diller Photoelectric Colorimeter. 

Eleven patients were used as controls. They were chosen on the basis of having 
minor ailments or completing postoperative care. Samples of blood were obtained 
every 2 hours over a 6 hour period. Food and liquids were allowed during this 
time. Two patients showed lipemia in some samples, therefore they are not in¬ 
cluded in the results. The remaining 9 cases showed an average 0.8 mg. per cent 
change in plasma hemoglobin. The highest change was 2.2 and the lowest zero. 

Four healthy dogs were also used in our studies. The first dog was given distilled 
water subcutaneously. Total amount given over a two hour period was 2200 cc. 
Within the first 10 minutes, the dog received slightly more than 3 per cent of its 
body weight. The hemoglobin levels in the plasma increased at a regulai late. 
During the 2 hours the plasma hemoglobin increased 40 mg. per cent (fig. !)• 
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Three dogs were subjected to electrosurgical resection of the vesical neck. One 
experiment was unsuccessful due to technical difficulties. The other two dogs were 
subjected to routine resection through a suprapubic route. Four per cent, glucose 
solution was used for irrigation. The plasma hemoglobin increased in proportion 
to the number of calories applied. The average increase of plasma hemoglobin 
was 446.5 mg. per cent 

Autopsy specimens revealed variable findings. The dog receiving distilled 
water showed definite evidence of water intoxication. The lungs revealed marked 
congestion in the capillaries in the alveolar walls. Arterioles occasionally pre¬ 
sented early fibrin deposits near the intima in which some leukocytes were en¬ 
meshed, but there was no evidence of organization and no distinct thrombosis. 
Bronchioles and alveoli were universally empty. There was no pigment deposi¬ 
tion. 



Fig. 1. Change in plasma hemoglobin 


The heart and spleen showed no changes. The liver revealed marked congestion 
of the centrolobular areas. The cords of hepatic cells stained poorly. The nuclei 
also stained poorly and the cytoplasm was pale and some times frayed. 

The kidneys revealed marked congestion in the glomerular capillaries and capil¬ 
laries between the tubules. The glomeruli showed no increase in cellularity in¬ 
flammatory reaction or adhesions. The glomerular spaces were empty. The 
proximal tubules presented swelling, granularity and fraying of epithelial cells 
resembling cloudy swelling. The tubules otherwise showed no abnormality and 
were empty. No pigment, granular or cellular casts were seen. 

The dogs, undergoing resection of the vesical neck with glucose solution for 
irrigation, showed marked pulmonary edema and congestion. The alveoli and 
bronchioles generally showed marked serous transudation. The capillaries and 
arterioles were markedly congested with intact erythrocytes Several lanre nvt 
vies were filled with fibrin thrombi. The liver and spleen were within normal limits 
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The kidney's had focal tubular lesions. Xo abnormalities were seen in the glomer¬ 
uli, but there were focal collections of lymphocytes with occasional plasma cells 
occurring around several proximal tubules. There was some tubular enlargement 
and piling-up of cells with dark nuclei and an occasional mitosis. The prostate 
showed fulguration effect; otherwise, there was no lesion. The urinary bladder 
revealed marked congestion of all the vessels but no definite pathological changes 
were noted. 

Although the pathological lesions are not. conclusive, they represent some 
changes which were found by investigators who studied the effects of bums. 

Simple inspection of the plasma or serum usually does not forewarn us as to 
impending hemoglobinemia. Ten cases were studied by the qualitative method. 
Xone of these showed the visual presence of hemoglobin. The highest level of 
plasma hemoglobin was 32 mg. per cent on quantitative determination. This 
could not be detected as free hemoglobin by simple visual inspection. It is quite 
obvious that more information, especially as to prognosis, can be derived by the 
quantitative method. 

It is interesting to note that only 10 per cent of the total time required to com¬ 
plete a transurethral resection was actually used in cutting and coagulation. 

Fifty cases of prostatic resections were studied to determine the number of 
calories produced during the operations. The plasma hemoglobin was determined 
quantitatively before, during and after resection. The shortest operation produced 
1,990 calories and the longest showed 27,302 calories. 

There was no selection of cases. The ages ranged between 51 and 76 years. No 
correlation could be found between the changes in plasma hemoglobin and age. 
Also the weight of the individual had no relationship to the amount of hemo¬ 
globinemia produced. 

After determining the actual exposure time of the current, the calories were 
then computed. Five cases are included in the first group which is below 2500 
calories. These averaged 3.7 mg. per cent change in plasma hemoglobin. Nine 
cases were in the 5,000 calories group and these averaged 6.1 mg. per cent changes. 
Between 5,000 and 10,000 calories there were 12 cases. These increased 8.15 mg. 
per cent on an average. Between 10,000 and 15,000 calories there were also 12 
patients with an average increase of 10.8 mg. per cent. In the 15,000 to 20,000 
group the greatest increase in plasma hemoglobin was detected. These 10 cases 
showed an average of 20.0 mg. per cent increase during the resection. There were 
only 2 cases receiving over 20,000 calories. The}' averaged 10.3 mg. per cent 
increase. 

From these findings a graphic correlation between the number of calories pro¬ 
duced and the amount of hemoglobinemia resulting from such heat can be made 
(fig. 2). 

The sudden decline in plasma hemoglobin after 20,000 calories are produced 
cannot be explained fully. Of course, in this study only 2 cases are to be found 
in this group. This number is not sufficient to use as a correlation, but it was 
included to complete our study. One factor which should be considered is that 
ulation produced by prolonged exposure and, thereby, decreasing the amount 
■ etration. 
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The danger level appears to be between 15,000 and 20.000 calories. It is during 
this amount of exposure that the hemoglobinemia is most marked and shows the 
greatest increase. The danger zone appears to be after seven minutes of actual 
exposure to the current. Beyond tills limit closer attention to the patient’s con¬ 
dition should be given. Should any untoward reaction develop, the operation 
should be discontinued and completed at some future date. 

It is hoped that these observations will stimulate further investigation into the 
heat factor as a cause of hemoglobinemia in transurethral resections. This concept 
may be the ultimate answer to this problem. 



Fig. 2. Transurethral resection of prostate (50 cases). Four per cent gluco=e solution 
used. 


SUMMARY 

The effects of the heat generated during transurethral resections were investi¬ 
gated. 

The total amount of calories developed during operation was estimated 

The amount of heat necessary to lake blood and the amount of hemoglobinemia 
developed by the heat factor during transurethral resection have been determined. 

The heat factor must be recognized as an important phase in the solution to 
the problem of hemoglobinemia during transurethral resections. 

It is suggested that high-frequency machines used in surgery be calibrated bv 
their makers to show their caloric output per second at different settings 

The authors gratefully acknowledge the cooperation of the following in making 
this study possible: John L. Hatch, 2nd., B. A., M. T. (AS CP). Bureau of A led" 
ical Services and The National Institutes of Health; P L . J. Martin, Instructor in 
Physics, U. S. Merchant Marine Academy, Great Neck. Loner Inland N Y - 
Dr. George Cameron. Department of Pathology, Y. S. Public Health Sendee 
Hospital. Staten Island, X. 1. 
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\ STERILE DISPOSABLE. PLASTIC. WATERPR00F DRAPE FOR 
* TRANSURETHRAL SURGERY AND CYSTOSCOPIC PROCEDURES 

GEORGE L. GARSKE 

The inception of transurethral type prostatectomy initiated a new era in uro- 
loeical surgery. Since it was first devised, many improvements have been made 
in its method and techniques. We now have a very complete instrument armamen¬ 
tarium for this type of surgery, but even with all of the preciseness that speaks 
of urology, we are still operating in a relatively nonsterile field, simply because 
of our method of draping the patient and the operating table. 

Most tables used for transurethral surgery have some type of a tray, and col¬ 
lecting screen which may. or may not. be sterilizable. Only a few of the tables 
have sterilizable elements, and these elements are necessarily cumbersome and 
difficult to handle for sterilization. Many times, because of this situation, they 
are not completely and thoroughly sterilized by boiling or autoclaving, but rather 
by solution immersions. 

The method of draping the patient, and the material used for draping are in 
themselves precursors of a nonsterile operative field. All urologists are aware of 
the elements presented in draping the genital area, and there have been mam- 
individual variations for such draping because of these anatomical and physio¬ 
logical characteristics. The cotton and linen used for draping the genital and 
perineal area do not lend themselves satisfactorily to aseptic technique, chiefly, 
because of their absorptive qualities. They, therefore, cannot be efficient, or 
effective, barriers against the passage of contaminating organisms from the con¬ 
tiguous skin tissues, or structural materials of the table. If a linen or cotton 
towel, or drape, is applied to a dry. aseptically prepared area, the field is theo¬ 
retically sterile. However, as soon as this area becomes soaked with water, even 
though the water may be sterile, the surgical field immediately becomes a non¬ 
sterile field because of the absorption by the drape from the nonsterile contig¬ 
uous area. 

In 194S. T. S. Gerspacher. et al. 1 conceived the idea of a disposable, water¬ 
proof. impermeable surgical drape made of a vinyl plastic material. The problem 
of limitation of a sterile field to a definite area was also considered, and it was 
conceived, and concluded, that a pressure sensitive adhesive coated area on the 
plastic drape would effectively seal the operative site, and hold it firmly in place 
without the use of towel clips, or other drape holding devices. This original proj¬ 
ect of a disposable, waterproof, plastic drape was further developed to a sterile 
package principle by which the nursing staff could obtain an easily stored, sterile 
package, open the package, this package still remaining sterile, and place it in 
immediate use. 

Several trials were made with the standard available drapes of a large manufac- 
677 ? 95 f PaCher ' T ’ S " Fovrler - H - D - Jr - and Rolf - D- E.: A. M. A. Arch. Opth.. 45: 673- 
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turer of abrasives and adhesives, 2 and after considerable experience, the author 
devised the drape described in this paper. This drape, and the method in which it 
is used, should make transurethral surgery practical!}' a sterile procedure, par¬ 
ticularly by prevention of the possibility of contamination of skin bacteria, and, 
or, contamination from a nonsterile structure of the operating table by an im¬ 
permeable, disposable, sterile, waterproof, plastic drape barrier. 

MATERIAL 

These drapes are made of a pleasant, restful, glare-reducing, green-colored, 
soft draping, thin vinyl plastic film which is nontoxic, inert, and unaffected by 


i . a 
!' 



Fig. 1 . View of unfolded drape 

surgical solvents and detergents. This drape measures 32 by 50 inches, and at 
one end, approximately 12 inches from what will be termed the top of the diape 
and 16 inches from the sides of the drape, is a transverse orifice measuring ap 
proximatel}' 3 lyy 2 inches in diameter with a 134 Inch border of pressure sensitive 
adhesive (fig. 1). The plastic drapes are completely moisture-proof and "ill a 
here to the skin upon contact at the site of the adhesive, forming an impeimea e 
barrier to contamination. The light-weight plastic construction, and pressure 
sensitive adhesive permits it to conform to the irregular areas of the body, ma ' 
ing it very easy to drape the anatomy necessarily encountered in transuiet ira 
surgery. 

2 Minnesota Mining and Manufacturing Co. (Tape Division), St. Paul 6, Minn. 
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To assure sterility in the manufacture of these drapes, careful bacteriological 
studies were conducted by Dr. H. 0. Halverson and his associates at the Unh ei- 
sity of Illinois. 1 They designed a system of complex laboratory controls with heat 
resistent organisms such as P.A. 3679 and Bacillus stearothermopliilus N.C.A. 
strain No. 151S in order to insure absolute sterility. 

The complete process begins with dusting each drape with surgical powder 
prior to folding. It is double wrapped in glassine paper, light blue colored paper- 
next to the drape, and natural color over that. The fan-folded package is then 
inserted into a foil and film envelope. A special vinyl film provides the inside or 
sealing surface of this envelope. The envelope is then placed on an endless con¬ 
veyor track which carries it through heaters and an automatic heat sealing unit. 
All the excess air is squeezed from the envelope before the envelope is sealed by 
knurled rollers. 

Batches of the sealed envelopes are then steam autoclaved at 250F with 15 
P.S.I. of saturated steam. Minimal autoclave cycles require that the exhaust 
steam temperature be at, or above, 250F for 40 minutes. Thermocouple readings 
are also taken from inside selected envelopes to insure that internal temperatures 
correspond to the exhaust temperature. Every autoclave load, approximately 
1,000 drapes, is further checked for sterility by bacteriological methods. A per¬ 
centage of the drapes in each batch are inoculated with an organism of known 
thermal death factor (Bacillus stearothermopliilus N.C.A. strain No. 1518). 
These specially identified drapes are then placed in the autoclave and sterilized 
along with the rest of the batch. After the sterilizer is unloaded, the inoculated 
drape packages are tested and cultured for 96 hours at 131F to determine the 
efficiency of the sterilization cycle. The rest of the sterilized batch is placed in 
storage and marked “hold for bacteriology check.” Only after a negative report 
is received on the batch are the stored drapes marked “released for distribution” 
bj- the bacteriologist responsible for sterility control. Individual drape packages 
and cartons are then marked with a sterilization report number and placed in 
shipping cartons. 


TOXICITY AND SENSITIVITY STUDIES 

The problem of skin and mucous membrane irritation and systemic injury in 
animals was studied by Love, Wright and Bieter 1 in the Department of Pharma¬ 
cology at the University of Minnesota. The technique described was largely that 
described by Draize, Woodard and Calvery. 3 Briefly, the results of these inves¬ 
tigators were as follows: 

1) Adhesives used on surgical drapes of the vinyl plastic film which makes up 
the drape backings were applied to the shaved skin of albino rabbits for periods 
of time up to ninety days. In no instance was any irritation produced by the 
adhesive. 

2 ) The same was true of the vinyl film if aeration beneath the test film was 
allowed by punching holes in the film. When a continuous film of vinyl sheeting 
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was held in close approximation with the rabbit skin, erythema and maceration 
of superficial tissues began to occur on the seventeenth day of the test. If at any 
time aeration was provided, the skin rapidly returned to normal. During these 
tests, no changes occurred in the blood or urine of the test animals, and weight 
gains for all animals were normal. 

Four test substances were utilized in further studies: 1) surgical drape adhe¬ 
sive; 2) the vinyl film; 3) commercial adhesive plaster; and 4) a commercial ad¬ 
hesive plaster containing a fungicide, were applied to the skin on the inner fore¬ 
arm of each group of volunteers. In the separate tests for a single application for 
a duration of 48 hours, daily applications for 11 days, and 5 applications over 21 
days, normal skin areas were observed (table 1). The reactions observed consisted 
of itching, erythema and exfoliation. When these materials were applied repeat¬ 
ed^, the reactions became more severe. Most of the volunteers could not tolerate 
the two adhesive plasters for more than 6 day's. On the other hand, surgical drape 
adhesive was easily' tolerated by' all individuals for the duration of the test. 

Clinical trials of the drapes were conducted on 349 patients undergoing various 
ty'pes of surgery' and there was no evidence of skin or wound irritation noted in 
the entire series. In one group of 342 patients, the duration of application of the 


Table 1 



48 hrs . 

11 days 

21 day ! 

Surgical drape adhesive 

72% 

92% 

43% 

Vinyl film 

87 

85 

86 

Commercial adhesive plaster 

27 

0 

14 

Commercial adhesive plaster 


8 


(containing a fungicide) 





adhesives to the patients varied from 15 minutes to 4% hours, and in a few cases 
reapplications were made for a period of time from 2 to 4 weeks. In not a single 
instance was any' evidence of irritation, or intolerance observed. 


USE OF THE DRAPE FOR TRANSURETHRAL SURGERY OR CYSTOSCOPY 

1) A 24 inch length of household type wax paper is placed beneath the pa¬ 

tient’s hips, letting it fall freely' over the front of the table for one half its widt i 
( fig- 2, A). ■ 

2) Prepare the skin area in a routine manner and remove the excess fluid wi i 
sterile gloves and gauze to assure a completely' dry' skin area. 


3) The pressure sensitive adhesive is then exposed by' grasping, 


with a sterile 


gauze sponge, the free edge, or lip, of the protective paper liner covering tie 
adhesive. The drape is then placed over the penis, or introitus, with the top o 
the drape toward the patient’s head. The penis is brought through the transverse 
orifice and the pressure sensitive tape is approximated to either side of itse , 
around the penis, thus sealing off the penis from the remainder of the body. 

4) The top part of the drape is then extended over the abdomen. The long 
bottom part is brought down, tucked beneath the buttocks and then drapec cn ei 
the tray' on either side and also in front of the tray' (fig. 2, B). This should be one 
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ill such a manner so as to include sterile draping of the handle of the tray, so that 
the tray may be grasped with the handle in the drape without fear of contamina¬ 
tion of the operator’s sterile gloved hand. 



Fig. 2 A, patient in position for transurethral surgery on Sisk operating table. Xote 
wax paper beneath buttocks. B, drape in place prior to completion of linen draping. Penis 
has been placed through transverse orifice in drape, and pressure sensitive adhesive has 
been approximated to penis, to adjacent skin, and to itself to effect watertight seal. Drape 
has been tucked beneath buttocks, and then brought down over front of butt end of operat¬ 
ing table, and over tray. Sterilized screen tray has been put in place in main tray. 

5) Autoclaved or steam sterilized screen trays are placed in the main tray and 
over the drape. 

G) Sterile linen leggings are applied (fig. 3, A). 

7) A transverse slit with a Xo. 15 scalpel blade or with sterile scissors is made 
in the drape on the floor of the tray at its junction at the butt end of the table so 
that the irrigation fluid may drain to the floor trap or collecting basins. 
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8 ) If the operator uses the rectal sheath of O’Conor, the rectum is localized 
and a cross cut of approximately 2 cm. is made over the rectum, and the rectal 
sheath inserted and affixed to the buttocks with four small towel clips (fig. 3, B). 



Fig. 3. A, linen leggings have been applied to legs, and sterile drape has been applie 
upper field. Towel clips have been used to secure diape about legs, and upper field ct. p 
has been brought up over x-ray unit of Sisk table and secured with towel clips to effective) 
produce completely sterile field. B, rectal sheath in place and secured with small JiacM. 
towel clips directly to buttocks Note how lowermost towel clips have included mean 
finger fenestra of uppermost towel clips in their jaws. 

9) The irrigation tubing, electrosurgical connection and the light cord aie 
brought into the field in the usual manner of the operator. 

This drape not only has a useful and practical purpose in transurethral surgeij, 
but can be used for all male or female endoscopic procedures in the hospital and 
in the urologist’s office. 
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SUMMARY 

An economical, sterile, disposable, plastic, waterproof drape for use in transure¬ 
thral surgery or cystoscopic examination is presented. 

The drapes are nontoxic and inert in character. 

The operative site is clearly demarcated and sealed off. 

They are not absorptive in contrast to linen and cotton. Therefore, they act 
as effective barriers against passage of contaminating organisms from the skin 
surfaces or other foreign objects which are contiguous to the sterile field. 

The drape is sterile indefinitely, and is easily stored and ready to use at notice. 

90 South Ninth, Minneapolis, Minn. 
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AN AUTOMATIC VALVE FOR USE WITH THE RESECTOSCOPE 

LEO R. PRINS, JR. 

Transurethral prostatic resection entails the well coordinated use of hands, 
feet and eyes. This is necessary to properly control the motions of the loop, the 
flow of current and the flow of irrigating solution. It is one of the reasons why the 
procedure is difficult to teach and terrifying to the beginner. Likewise, it is one 
of the reasons for the recent swing back toward open operations by many urolo¬ 
gists. The device to be described was created with the idea of eliminating one of 
the many motions required of the resectionist. 

The automatic valve is simply a non-corrosive ball (fig. 1) placed in the water 
inlet of the resectoscope sheath. The ball is lifted by small pins attached to the 



cones of the operating and examining elements used within the sheath. With the 
operating element or examining telescope in place, the fluid runs. Withdrawal 
or removal of the operating element or examining telescope automatically closes 
the valve. 

A second advantage in the use of this device is the virtual elimination of bub¬ 
bles from the field. The reason is not clear but the fact remains that troublesome 
bubbles do not obscure vision when this valve is in use. 

If it is desirable to shut off the fluid for inspection or search for bleeding points 
this is easily done by compression of the tubing at its point of attachment to the 
water inlet. 

The device does simplify transurethral resection in some degree, saves time and 
temper and is a useful aid in a highly technical and often very trying proeedui e. 
It is adaptable to most types of operating elements. 
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I wish to express my thanks to Mr. Kenneth Kelson of Albert Lea, Minnesota, 
who made the first working model and to Mr. Frederick Wallace of American 
Cystoscope Makers, Inc. who has brought the instrument to its present fine 
state. 

222 Medical Arts Bldg., Albert Lea, Minn. 
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PERINEAL SURGERY IN CARCINOMA OF PROSTATE 
DANIEL R. HIGBEE 

No more challenging problem confronts urologists than the cure of carcinoma 
of the prostate. 

When we consider its frequent incidence, its silent progress in the early stages, 
and its almost uniformly fatal termination, little progress is being made in the 
number of cures obtained. 

Brilliant as have been the research discoveries which have done so much to 
prolong the life and comfort of the prostatic patient with carcinoma, these still 
leave us short of our objective, and in the end, carcinoma is still nearly 100 per 
cent fatal. 

Until other methods of cure are discovered, total surgical removal alone offers 
any chance of cure. But we find urologists, as a whole, not sufficiently convinced 
of its worth and not sufficiently interested to have equipped themselves with the 
ability to offer cure when cure may be expected. 

This attitude maj' be justified in part by the advanced age of many of the pa¬ 
tients, who have a limited life expectancy under any circumstances, by the great 
benefit offered by modern palliative treatment, and by the number of cases of 
failure where total surgical removal has been employed. However, improvement 
in our results, if we are to cure more of these patients and give the uncmed a 
longer life expectancy, would seem to lie in a wide dissemination to the public o 
the value of routine rectal examination in men past fifty; in a more deliberate an 
critical appraisal of the prostate before anjr surgical procedure is employed, in 
more of us equipping ourselves with the technical ability to remove the eai ler 
malignancies; in further study of the value of subtotal prostatectomy and per 
haps the use of both palliative therapy and perineal surgery in more of the bore ei 
line cases. 

As some of you are aware, I have been interested in perineal surgery for a num 
ber of years. This interest has come from, first, a desire to be able to lemcne 
carcinoma of the prostate surgically where indicated and, second, a v ish to ut ize 
more routinely a method of prostatic surgery in other cases, carrying litt e ns' 
to life, few complications, and yielding good end results. . 

In the course of thus treating 572 cases of prostatic obstruction by pennea 
surgery, up to January 1, 1951, there have been 10 deaths, a mortality rate o 
1.75 per cent; morbidity has remained approximately 8 per cent, and en iesu s 
have compared favorably with other methods. Of this number, 36 patients iaie 
been treated for carcinoma of the prostate by perineal surgery. These 36 iom a 
total of 155 cases of prostatic carcinoma seen during the period uudei consi era 
tion constitute 19 per cent. 

pathological data 

The view often expressed that the posterior lamella of the prostate gives i 
carcinoma is to me a misnomer. From an embryological standpoint the pros a 

Presidential address read at annual meeting, South Central Section, American 
logical Association, Houston, Texas, October 30, 1951. 
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develops from two separate and distinct groups of glands. The short rudimentary 
ones arising from the floor of the urethra characteristically give rise to extensive 
hyperplasia but rarely to malignancy. These are separated from the more complex- 
glands which make up the anterior lateral and posterior lobes of the adult pros¬ 
tate by a thin fibrous capsule. As adenomatous changes develop, this glandular 
tissue of the prostate is often flattened or compressed against the outer capsule. 
Malignancy is prone to develop in these glands of true prostatic tissue and in any 
part of it, as the work of Kahler 1 in reviewing 195 cases of prostatic malignancy 
at the Mayo Clinic has shown. In Kahler’s series, localized lesions were present 
in 96 cases, 6 in the anterior lobe, 46 in the lateral lobes and 44 in the posterior 
lobe-, 16 per cent arose in areas of nodular hyperplasia. 

Early malignancy is very often palpable far out in one or the other of the 
lateral lobes, more often I believe in a lateral location than in the posterior lobe 
itself. 

In this group of cases the primary site of malignant change seems to have 
started in, or have been confined to a lateral or posterior lateral area of the pros¬ 
tate in 10 of the 17 cases in which the malignancy was still confined to the pros¬ 
tate itself, and to have progressed beyond the stage where the original site could 
be determined in the remaining 26. 


DIAGNOSIS 

In operating upon a considerable number of patients, it is not surprising that 
errors in diagnosis might occasionally occur, and, in this group, 5 individuals were 
treated by total perineal prostatectomy, but microscopic examination of the tis¬ 
sue removed failed to show any evidence of malignancy. 

Also, as you may surmise, some cases in which malignancy was not suspected 
preoperatively proved, upon operation and examination of the tissue, to be ma¬ 
lignant. There were also a few cases in which hypertrophy and malignancy were 
associated and which were treated by simple perineal prostatectomy from choice. 
This group, composed of 9 cases, will be discussed later. This fact naturally brings 
up the question of the advisability and value of biopsy by frozen section at the 
time of surgery. 

There are two good reasons for resorting to biopsjv First, a positive diagnosis 
may be established by sampling an area of doubtful hardness and one may then 
proceed with the total removal of the gland without uncertainty; or a patient 
may not wish to consent to radical removal unless the diagnosis has been first 
definitely established by frozen section. 

There are also several reasons for not performing a biopsy. The biopsy may 
prove to be incorrect, having been taken from the wrong area, or to have been in¬ 
adequate in amount. There is also the possible danger of contaminating the sur 
gical field even though the incised area is closed by sutures, particularly when 
the operative procedure to follow may be attended by considerable manipulation 
of the gland. 1 

In this series, biopsy by frozen section was resorted to at the time of operation 
1939 KaWer ' J ' K: Carcin ° ma ° f pr ° State Eland: A Pathological study. J. Urol., 41: 557-574 
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No more challenging problem confronts urologists than the cure of carcinoma 
of the prostate. 

When we consider its frequent incidence, its silent progress in the earl}' stages, 
and its almost uniformly fatal termination, little progress is being made in the 
number of cures obtained. 

Brilliant as have been the research discoveries which have done so much to 
prolong the life and comfort of the prostatic patient with carcinoma, these still 
leave us short of our objective, and in the end, carcinoma is still nearly 100 per 
cent fatal. 

Until other methods of cure are discovered, total surgical removal alone offeis 
any chance of cure. But we find urologists, as a whole, not sufficiently convince 
of its worth and not sufficiently interested to have equipped themselves with the 
ability to offer cure when cure may be expected. 

This attitude may be justified in part by the advanced age of many of the pa 
tients, who have a limited life expectancy under any circumstances, by the grew 
benefit offered by modem palliative treatment, and by the number of cases o 
failure where total surgical removal has been employed. However, improvcmen 
in our results, if we are to cure more of these patients and give the uncure ^ 
longer life expectancy, would seem to lie in a rvide dissemination to the pu ic o 
the value of routine rectal examination in men past fifty; in a more deliberate an 
critical appraisal of the prostate before any surgical procedure is employe , in 
more of us equipping ourselves with the technical ability to remove the cm ie 
malignancies; in further study of the value of subtotal prostatectomy an 
haps the use of both palliative therapy and perineal surgery in more of the ore e 
line cases. 

As some of you are aware, I have been interested in perineal surgeiy foi a num^ 
ber of years. This interest has come from, first, a desire to be able to 
carcinoma of the prostate surgically where indicated and, second, a wis to u 
more routinely a method of prostatic surgery in other cases, carrying 1 e 
to life, few complications, and yielding good end results. . j 

In the course of thus treating 572 cases of prostatic obstruction y P er ' ^ 
surgery, up to January 1, 1951, there have been 10 deaths, a mortality ia^ 
1.75 per cent; morbidity has remained approximately 8 per cent, an en ie g 
have compared favorably with other methods. Of this number, 36 ® m a 

been treated for carcinoma of the prostate by perineal surgery. These -J era . 
total of 155 cases of prostatic carcinoma seen during the period un er consi 
tion constitute 19 per cent. 


PATHOLOGICAL DATA 

The view often expressed that the posterior lamella of the prostate gives^ns^^ 
carcinoma is to me a misnomer. From an embryological standpoint e ^ 

Presidential address read at annual meeting, South Central Section, Ame 
logical Association, Houston, Texas, October 30, 1951. 

144 



PERINEAL SURGERY IN' CARCINOMA OF PROSTATE 


145 


develops fvom two separate and distinct groups of glands. The short rudimentary 
ones arising from the floor of the urethra characteristically give rise to extensive 
hyperplasia but rarely to malignancy. These are separated from the more complex 
glands which make up the anterior lateral and posterior lobes of the adult pros¬ 
tate by a thin fibrous capsule. As adenomatous changes develop, tins glandular 
tissue of the prostate is often flattened or compressed against the outer capsule. 
Malignancy is prone to develop in these glands of true prostatic tissue and in any 
part of it. as the work of Ivahler 1 in reviewing 195 cases of prostatic malignancy 
at the Mayo Clinic has shown. In Ivahler’s series, localized lesions were present 
in 96 cases, 6 in the anterior lobe, 46 in the lateral lobes and 44 in the posterior 
lobe; 16 per cent arose in areas of nodular hyperplasia. 

Earlv malignancy is very often palpable far out in one or the other of the 
lateral lobes, more often I believe in a lateral location than in the posterior lobe 
itself. 

In this group of cases the primary site of malignant change seems to have 
started in, or have been confined to a lateral or posterior lateral area of the pros¬ 
tate in 10 of the 17 cases in which the malignancy was still confined to the pros¬ 
tate itself, and to have progressed beyond the stage where the original site could 
be determined in the remaining 26. 

DIAGNOSIS 

In operating upon a considerable number of patients, it is not surprising that 
errors in diagnosis might occasionally occur, and. in this group, 5 individuals were 
treated by total perineal prostatectomy, but microscopic examination of the tis¬ 
sue removed failed to show any evidence of malignancy. 

AJso, as you may surmise, some cases in which malignancy was not suspected 
preoperatively proved, upon operation and examination of the tissue, to be ma¬ 
lignant. There were also a few cases in which hypertrophy and malignancy were 
associated and which were treated by simple perineal prostatectomy from choice. 
This group, composed of 9 cases, will be discussed later. This fact naturally brings 
up the question of the advisability and value of biopsy by frozen section at the 
time of surgery. 

There are two good reasons for resorting to biopsy. First, a positive diagnosis 
may be established by sampling an area of doubtful hardness and one may then 
proceed with the total removal of the gland without uncertainty; or a patient 
may not wish to consent to radical removal unless the diagnosis has been first 
definitely established by frozen section. 

There are also several reasons for not performing a biopsy. The biopsy may 
prove to be incorrect, having been taken from the wrong area* or to have been in¬ 
adequate in amount. There is also the possible danger of contaminating the sur¬ 
gical field even though the incised area is closed by sutures, particularly when 
the operative procedure to follow may be attended by considerable manipulation 
of the gland. 

In this series, biopsy by frozen section was resorted to at the time of operation 
1939 KaWer ’ J ‘ E ' 1 Carcin0ma of proStato eland: A pathological study. J. Urol., 41: 557-574, 
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in 12 instances. Nine of these corresponded with the later microscopic examina¬ 
tion of the tissue removed; three did not. In other words, in 3 operable cases of 
malignancy of the prostate the patients were treated by conservative prostatec¬ 
tomy instead of total, because the biopsy failed to prove the true nature of the 
underlying disease. 

Of the 9 cases in which the biopsy did agree with the findings at operation, six 
confirmed the presence of malignancy; three showed no evidence of it, so that a 
conservative procedure was substituted. 

In order to minimize such errors, the writer believes from the aforementioned 
experiences and from the pathological data already cited, that if a biopsy is to be 
taken, a relatively wide and deep section should be removed from the suspected 
area. It should include tissue well back toward the base of the prostate, as palpa¬ 
tion over a gland adequately prepared for operation by estrogen therapy often 
fails to identify a characteristically hard area, and one must at such times rely 
on his interpretation of the extent and location of the malignancy prior to the time 
such therapy was instituted. This may have been from one to three weeks earlier. 

While the diagnosis of prostatic malignancy by rectal examination is approxi¬ 
mately 85 per cent accurate, this accuracy depends somewhat on the stage of 
development in which the carcinoma is found and upon the subsequent rate of 
growth. The latter is variable and may be slow or rapid. 

Three of these patients were observed in whom there was a small hard area in 
one lobe of the prostate, unchanged over a period of 2 years. These proved to be 
malignant at the time of operation and should have been assumed to be malig¬ 
nant and removed earlier had this been possible. 

On the other hand, one patient, a physician, was examined one year previous 
to his operation and found to have a normal small soft prostate. One year later 
at the time of operation, the gland was large, hard, malignant, and weighed 10 
gm. . , 

It is therefore my belief that any prostate showing a localized area of hai 
ness, persisting over 3 months’ time and not associated with calcium deposits or 
infection, should be assumed to be malignant and totally removed, the patient s 
age and general condition permitting. Few errors will result from such decisions. 

PROCEDURE AND TECHNIQUE 

From the standpoint of procedure and technique, those interested aie lefened 
to techniques described by the Johns Hopkins group, 2 Belt 3 and others. However, 
there are certain considerations which are both interesting and important. 00 
position during operation is absolutely necessary. A blood transfusion dining a 
procedure which may last on the average of from lM to l ? xi hours and in " nc i 
blood loss cannot always be immediately controlled, is very helpful in maintain, 
ing the good circulatory and general condition of the patient, and I nov use i 
almost routinely. 

- Young, H. H.: Cure of cancer of prostate by radical perineal prostatectomy^^^j"°Urol-» 
seminal vesiculectomy); history, literature and statistics of Youngs operai 
53: 1SS-252, 1944. . , • ^pHneal 

3 Belt, E., Ebert, C. E. and Surber, A. C. Jr.: A new anatomic approach in p 
prostatectomy. J. Urol., 41: 4S2-497, 1939. 
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While the peri-anal incision is supposed by some to give inadequate exposure, 
with a consequent multiplication of difficulties, my experience has not borne this 
out. I use it routinely and believe there is less disturbance to the region of the 
perineal body and thus greater assurance of preserving good urinary control than 
by the wide incision into each ischiorectal fossa with posterior reflection of the 
levator ani muscle. 

It has seemed to me a sounder surgical procedure to incise the posterior fascia 
overlying the vesicles, to strip the rectum well away posteriorly and to delay the 
complete delivery of the vesicles until after the prostate has been excised from 
the vesical neck, thus removing the prostate and the vesicles as a block dissection 
rather than to attempt to deliver the vesicles completely before the prostate has 
been so excised. In this way extension into tissue adjacent to the prostate with 
the accompanying lymphatics may be included which otherwise might be left 
behind. 

In anastomosing the urethra and vesical neck it is very helpful to leave just 
enough prostatic urethra to suture easily to the bladder, and contrary to some 
techniques described and illustrations in textbooks, it seems more logical to me 
to obtain a good anastomosis, urethra to bladder after first reducing the bladder 
neck in size by anterior and lateral reduction sutures, rather than to reduce the 
bladder neck after anastomosing the superior edge of the urethra with the roof of 
the bladder. In some techniques this allows the trigone to fall back well behind 
the site of anastomosis. This method leaves the fixed part of the bladder undis¬ 
turbed and sutured directly to the urethra which is also fixed in its position by the 
triangular ligament and perineal body. At least the technique described above has 
been followed, and no postoperative strictures have developed. 

PREOPERATIVE CARE 

All patients were prepared by estrogen therapy in moderate dosage for from 
10 days’ to 3 weeks’ time. Patients not tolerating ethinyl estradiol were switched 
to stilbestrol and vice versa, depending upon their tolerance. In 70 per cent of 
the cases of carcinoma there was a marked reduction in size and a softening of the 
gland. In 20 per cent there was moderate reduction in size and in 10 per cent 
there was no appreciable change. 

In cases where fixation to the pelvic fascia seemed to exist, the response to 
estrogens was used primarily as a test in determining operability. All patients 
were given preoperative catheter drainage and antibiotics for from 5 to 9 days. 

Preoperative acid phosphatase determinations were within normal limits in 
all but one instance and in this case a determination of 4 mg. per cent was con¬ 
sidered to be inconsistent with the clinical findings and the patient has remained 
apparently well for 2 years and until the present time. 

MORTALITY 

There was one mortality, a rate of 3 per cent, a sudden massive pulmonary 
embolism on the third postoperative day. In this instance the prostate contained 
a large stone and an abscess in addition to the carcinoma. 
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COMPLICATIONS 

In seven of the 36 cases complications developed. Four were pleuritic or em¬ 
bolic, one had phlebitis and two had urticarial reactions to the estrogens. 

The postoperative hospital stay varied from 12 to 30 days, 15 patients being 
discharged in 14 days. One rectal injury healed within 3 weeks’ time. Prolonged 
urinary fistulas did not develop in any case. The longest period of incontinence 
occurred in the first patient operated upon. This lasted 4 months but the patient 
eventually obtained complete urinary control. One other patient would have had 
permanent incontinence had he survived his convalescent period, but he died a 
violent death 2 months postoperative^. In this instance a small portion of the 
urethra was evulsed with the apex of the prostate at the time of surgery. 

One patient has slight incontinence if he wears a truss or a tight abdominal 
belt but has adequate urinary control without these. 

Sixteen patients had complete urinary control from the beginning and the re¬ 
mainder gained normal urinary control within a few weeks to two months’ time. 
None have developed strictures requiring urethral dilatations. 

ANALYSIS OF CASES 

The 36 cases comprising this report will be considered in four groups: Five 
cases of adenomatous hyperplasia were treated by radical surgery. Nine cases o 
carcinoma of the prostate were treated by conservative enucleation, castration, 
and estrogen therapy. Five cases of carcinoma of the prostate were treated by 
radical surgery plus castration and estrogen therapy. Seventeen cases of carci¬ 
noma of the prostate were treated by radical surgery only. 

Group 1. There was recovery in all 5 cases of adenomatous hypertrop y 
treated by radical surgery in which no evidence of malignancy was discovered on 
pathological examination and all have good end results. These glands were eit ler 
hard, irregular, or somewhat asymmetrical on palpation; and on pathological ex 
amination showed considerable fibrosis and/or infection present in addition to t le 
hyperplasia. It is perhaps noteworthy that these cases showed little or no response 
to estrogen treatment and biopsies might well have been employed, and v hie i 
believe should be employed in those cases which do not show response to estrogens 
unless one is reasonably sure of the diagnosis. 

Group 2. In 9 cases of carcinoma of the prostate treatment was by conservative 
enucleation, castration, and estrogen therapy. Of these, malignancy was unsus 
pected in 3 until the pathological report was returned. The biopsy report uas 
incorrect in 3; and in 3 enucleation plus castration was carried out as the trea ^ 
ment of choice in 3 poor risk patients. Bilateral orchiectomy was peifoimec on 
all at the time of or soon after the initial surgery. 

Of this group 4 are dead. One died 2 months postoperatively of a su en ca 
diac infarct. One died of diabetes, hypertension, and malignancy 2 years a er ^ 
operation. One died 5 years postoperatively following a broken shoul er comp 
cated by pneumonia and 1 patient could not be contacted 5 years postopera iv e 
and is considered dead. The remaining 5 are alive, 1 to 2 years following surg^ ^ 
and at the present time are enjoying a complete remission of symptoms, 
none developed obstructive urinary complaints. 
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Group 3. In the o cases treated by radical surgery plus castration and estrogen 
therapy, bilateral orchiectomy was performed because malignancy at the time of 
surgery was found to have extended beyond the limits of the prostatic capsule, 
or on later examination of sections from the apex, the base of the bladder and 
vesicles showed marked involvement in the malignant process. 

Of 2 cases with apical capsular involvement, 1 patient died 5 years postopera- 
tively of carcinoma of the large bowel which showed none of the characteristics 
of the prostatic carcinoma and postmortem examination showed no evidence of 
a return of his former malignancy. The other patient of this type is alive and 
apparently well after 5 years. 

Of the 3 cases that had extension into the seminal vesicles, 1 patient has an 
extensive recurrence 4 years postoperatively. His life expectancy is less than one 
year. The remaining two in this group are alive and still enjoying a complete re¬ 
mission from symptoms 2 and 5 years respectively. 

Results in this group tend to support the thesis that extension of malignancy 
beyond the prostatic capsule does not necessarilj- contraindicate the employment 
of radical surgery. 

Group If. The 17 cases in which total prostatectomy alone was used seemed to 
be cases in which the malignancy was confined well within the limits of the pros¬ 
tate itself; but ten of the seventeen showed extension into the fibrous capsule on 
microscopic examination. 

Of this group, 10 patients are apparently well and without evidence of recur¬ 
rence 1 to 3 years postoperatively. 

Two have local recurrences at the end of 2 and 3 .years and are unaffected by 
recent orchiectomy. 

One has a questionable symptomless recurrence in the region of the right semi¬ 
nal vesicle, detected at the end of 3 .years and unchanged at the end of 5 years. 

One has a recurrence anterior to the rectum which first developed at the end of 
7 years and as yet has had no further treatment. 

Three are dead: one a hospital death; one, 2 months postoperative^ met a 
violent death; and one died 2 years postoperatively of lobar pneumonia, post¬ 
mortem examination showing no evidence of a return of malignancy. 

Of this group of seventeen, three are dead of causes other than carcinoma, four 
have recurrences 2, 3, 5, and 7 years postoperatively and the remainder are ap¬ 
parently well 1 to 3 veare postoperatively. 

H hile the length of life since operation has been, on the average, short thus 
far, the fact that in 1 case a local recurrence developed at the end of 7 years a fain 
points up the need for a 10-year follow-up period before statistics as such can be 
of much value. 

CARCINOMA OF THE PROSTATE TREATED BY PALLIATIVE MEANS 

It is perhaps worthwhile to compare each of the last three groups against a 
background of 70 cases of more advanced carcinoma treated between 1941 and 
1946 in which the treatment of choice was palliative: transurethral prostatic re 
section, orchiectomy and estrogen therapy. First, as to length of life- second as 
to the length of the remission with comfort and freedom from svmptoms- and 
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third, as to the recurrence of local obstruction and disturbance to urinary func¬ 
tion. 

During a 5-year period from 1941 to 1946, 70 cases of advanced carcinoma of 
the prostate were treated by transurethral prostatic resection, castration, and 
estrogen therapy. Nine patients lived 1 year or less and] may be said to have 
obtained no remission; twenty-seven, 1 to 3 3’cars; twenty-five, 3 to 5 years; and 
nine over 5 years, some of them 8, 9, and 10 years. 

In percentage figures, 13 per cent less than 1 year; 39 per cent 1 to 3 years and 
35 per cent 3 to 5 j r ears and 13 per cent 5 years or more. 

Obstructive symptoms required a second transurethral resection in 1 case, or 
11 per cent, of the first group; in 4 cases, or 15 per cent, of the second group; 6 
cases, or 24 per cent, of the third group; and in 4 cases, or 45 per cent, of the 
fourth group. 

Strictures of the prostatic urethra required repeated urethral dilatations in four 
of the 9 cases of the first group, or 47 per cent; in five of the 27 cases of the second 
group, or 19 per cent; nine of twenty-five of the third group, or 23 per cent; and 
eight of the 9 cases in the fourth group, or 88 per cent. 

In other words, the longer the remission the higher the percentage that de¬ 
veloped obstructive symptoms which required further transurethral resection or 
dilatation. 

While these patients receiving palliative treatment were more advanced ones 
at the time treatment was instituted, the reappearance of obstructive symptoms 
is evident and apparently in direct proportion to the length of life. In contrast to 
tins, none of those treated by perineal surgery have as yet developed such 
complications. 

Of perineal groups 2 and 3, which are essentially palliative procedures, sis are 
dead, three of them of prostatic carcinoma, 1 to 2 years following surgery. Eight 
are alive from 1 to 5 years with evidence of recurrences but without obstructive 
symptoms, and one is apparently well 5 .years postoperatively. 

Of perineal group 4, in which the malignancy was confined to the prostate 
itself at the time of surgery, three are dead from causes other than prostatic nva 
lignancy, fourteen are alive, four with recurrences, 2, 3, 5, and 7 years, respec 
tively, and ten are alive without evidence of recurrences from 1 to 3 j r ears. 

CONCLUSIONS 

For this series another 5 years will be necessary before comparison of the re 
suits of surgical removal with recognized palliative measures will be available. 
Meanwhile, some encouragement is to be found in the lower mortality rate from 
prostatic carcinoma in the cases in which surgical removal has been employed, 
and the longer period of remission with the absence of local obstructive recur¬ 
rences in those cases in which cure has not been obtained following radical re- 
noval combined with palliative therapy. 

All of us could wish that the figures on the results of perineal surgery were more 
impressive and optimistic. But until research discoveries offer us something suier 
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than total surgical removal, we should employ our available procedures to the 
utmost. 

Our great need in the future is for the institution of a definite program of earl}' 
detection sponsored by the American Urological Association, its Sections and 
other organizations interested in and equipped to stress this need to the public 
and to our own profession; for a program to stimulate the interest of urologists in 
this problem and one equipping them with the necessary training and ability to 
do the indicated surgery, for it is surprising how such cases appear in one’s prac¬ 
tice once it is known the individual can and will detect and remove malignancy if 
in the operable stage. 

So let each of us return to his practice determined to meet this challenge, 
determined to develop his ability to the utmost. For there is no place for defeatism 
in as young and vigorous a specialty as urology. 

1117 Republic Bldg., Denver 2, Colo. 
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THE TREATMENT OF LATE RELAPSE IN PROSTATIC CARCINOMA 

BY CORTISONE 


W GirrORD HAYWARD 


Following the monumental w 01 k of Huggins which he lepoited in 1941, untold 
numbeis of men, the victims of prostatic eaicinoma, have had a pi obligation of 
life and have had then last days made easier with hormone theiapy, and of couise 
cassation is a big pait of hoimone theiapy 
Huggins 1 states that “andiogens cause both noimal and neoplastic piostatic 
tissue to glow and seciete The unnaiy 17-ketosteioids aveiage about the same 
level m piostatic cancel as m othei men of that age but enough andiogen is pro 
duced to make a tumoi glow vigoiously if untieated In ceitain cases following 
orchiectomy the adienal continues to pioduce andiogens which can be contioiled 
to some extent by estiogens In othei cases death ensues with the pi unary tumoi 
gieatly inhibited but metastatic aieas glow vigoiously and in still otheis the 
giowth is too pnmitive to be influenced by hoimones It is now known definitely 
that the adienal is the sole agency piodueing andiogen in castiated men ” 
Fiame and Jewett 2 state “that there is abundant evidence to indicate that the 
testis is not the sole souice of the uunaiy 17-ketosteioid and that the adrenal 
coitex is the one, if not the only extia testiculai souice, that the testes do not 
contnbute to the 17-ketosteioid output in the oldei age gioup 01 the lemoval of 
the testes lesults in an mcieased contnbution by the adienal coitex Estiogenic 
substances while combating the effect of this audiogenic hoimone still stimulate 
its pioduction in the adienal tlnough the luteinizing hoimone of the pituitaiy 
The time then anses, if the patient has not alieady succumbed to some inteicui- 
rent disease, that a lelapse occuis and fiom that time on theie is a lapid decline 
Recent lepoits have appealed m the literature of bilateial adienalectomy and 
still later hypophysectomy followed promptly by gieat impiovement in these 
carcinomatous patients who weie on the decline Although of expelimental 
intei est, these operations seem too radical to be adopted by the average uiologist 
These few lepoits foimed the backgiound of my aw'akened intei est in hoimonal 
theiapj' and the opinions that I have foimed aie the subject of the following 
discussion Bnefly I should like to ieview r with you the physiology of the endo¬ 
crine glands that aie peitment to the subject of piostatic eaicinoma, namely, 
the testes, pituitaiy and adienals We must accept fiom woik that has been done 
befoie that the anterioi pituitaiy is the only legulatmg centei of most of the en- 
docune glands It exeits its influence on the othei glands by means of tiophic 
hormones In lesponse to this, these taiget glands pioduce tissue affecting ho 1 
mones (Reifenstein) 3 


Accepted for publication June G, 1952 

Read at annual meeting, Northeastern Section, American Urological Associa ion, 
cruise to Bermuda, October 4-10, 1952 

1 Huggins, C and Scott, W W Ann Surg , 122: 1031-1041, 1945 

2 Frame, E and Jewett, H J J Urol , 52: 330-333, 1944 , , , , w 

3 Reifenstein, E C Pathologic Pinsiologi Wm A Sodcman, Philadelphia 
Saunders Co , pp 513-555 
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The anterior pituitary contains three types of cells; acidophilic, basophilic and 
chromophobe. Only the first two interest us. The acidophilic cells produce the 
growth hormone, the thyrotrophic hormone, adrenoeorticotrophic (ACTH) and 
perhaps gonadotrophic hormone. 

The basophilic cells are all gonadotrophic: 

a. Follicle stimulating hormone. 

b. Luteinizing hormone. 

c. Luteotrophic hormone (but this is a hypothetical hormone which is sup¬ 
posed to maintain the corpus luteum. It is identical with the gonadotrophic 
hormone previously mentioned but may be produced by the acidophilic cells). 
Of the hormones produced by the acidophilic cells the adrenoeorticotrophic 
hormone is the one that interests us in this discussion. Tliis stimulates the 
adrenal cortex to produce the sugar hormone or (S) hormone. The adrenal cortex 
produces desoxycortieosterone and an androgenic hormone. 

Present investigation has not definitely determined whether ACTH has stim¬ 
ulated their production, whether they are due to stimulation by other or luteiniz¬ 
ing hormones or whether their production is independent of pituitary control. 
The trophic hormones of the basophilic group are qualitatively identical in both 
sexes. Both the follicle stimulating hormone and the luteinizing hormone are of 
interest to us because in the female the former stimulates the production of 
estrogen and in the male the production of spermatozoa. In the male the luteiniz¬ 
ing hormone stimulates the Leydig cells to produce androgenic hormone. There 
is fairly comincing evidence that the luteinizing hormone or the luteotrophic 
hormone stimulates the adrenal cortex to produce in both sexes an androgenic 
hormone similar to the androgen produced by the testes which has protein ana¬ 
bolic properties and which leads to the excretion of 17-ketosteroids in the mine. 

It is apparently axiomatic that there is a governing control over the production 
of hormones. For example, after the luteinizing hoimone of the pituitary has 
stimulated Leydig cells to produce androgenic hoimone and a sufficient quantity 
has been produced, the Leydig cells in some way retard further action bv the 
pituitary to prevent over production. Now, if the testicles are removed by castra¬ 
tion, not only is the testicular source of androgen removed but also the retarding 
power is removed. 

Hotchkiss 4 states “that the pituitary gland of castrated animals exercises a 
greater stimulation of the sex glands when implanted into normal animals therebv 
suggesting that the pituitary activates and is restrained by the sex gland hor¬ 
mones.” 

Greep and Jones 5 state “that the pituitary of the castrate has a rich content 
of gonadotropine and an increased output of these hormones. The adrenal gland 
may in turn form a retarding substance to prevent overstimulation but the fact 
remains that the adrenal is producing androgenic hoimones that are the bane of 
prostatic carcinoma.” 


! Hotchkiss. It. S.: Fertility in Men. Philadelphia: Lippincott 1944 
5 Greep, R. O. and Jones, I. C.: Symposium on Steroid Hormones K <a r j 

m: University of Wisconsin Press, p. 551. hormones, -h. fc. Gordon : Mad 
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The object in view then is to minimize or abolish the adrenal production of 
androgenic hormone. Reifenstein in his reference to Selye’s adaptation syndrome 
makes the statement that recent evidence suggests that the sugar hormone (corti¬ 
sone) inhibits the production of nitrogen hormone or androgenic hormone. It has 
also been shown by Wilkins and his associates 6 and by Bartter and his colleagues 7 
that the elevated 17-ketosteroid excretion in the adrenogenital syndrome can be 
reduced practically to zero by the administration of cortisone. And again it has 
been shown that the continuous administration of an excess of any hormone 
(trophic or tissue affecting) may result in atrophy of the gland that is the endog¬ 
enous source of the hormone. 

Sprague et al. 8 have made the following points: 

1. Cortisone causes a depression of the endogenous production of adrenal cor¬ 
tical hormone. 

2. Experimentally, cortisone causes atrophy of adrenal cortices in rats. 

3. A depression of urinary 17-ketosteroids occurs during and subsequent to 
administration of cortisone. 

4. In general, the effects of cortisone or adrenal cortical structure and function 
are the opposite of those of pituitary adrenocorticotrophic hormone. 

Greep and Jones are of the opinion that “histologically and functionally the 
adrenal cortex is divided into three zones, the outer zona glomerulosa, middle 
zona fasciculata and the inner zona reticularis. Experimental work on rats tends 
to show that the outer zone produces desoxycorticosterone independent of pitui¬ 
tary influence, the middle zone produces the S hormone dependent on pituitaiy 
stimulation and the inner zone produces androgenic hormones dependent on the 
pituitary. There has been little experimental opportunity to study the adrenal 
histologically in the human but they report one woman who had maike 
pituitary atrophy, with normal zona glomerulosa of the adrenal and atrophic 
zona fasciculata.” 

Cortisone or the sugar hormone is produced by the adrenal following stimula 
tion by ACTH. Although urine of children under eight contains corticosteroi s 
there is no 17-ketosteroid. Yet, stimulation with androgens before that age wi 
cause 17-ketosteroids to appear. It is therefore improbable that the pituitarj 
does stimulate the adrenal cortex with this hormone before that age. This is t le 
basis for the belief that the pituitary produces two kinds of ACTH, one foi t e 
sugar hormone and the other for the N hormone or androgenic hormone. It v ou ^ 
seem unwise then in prostatic carcinoma to try to obtain the cortisone action 3 
using ACTH. Rather, cortisone should be used for its replacement effect to pio 
duce partial adrenal atrophy. 

Now in addition to this all important effect, cortisone has side effects which are 
in the main, beneficial. There is an increase in appetite which in turn causes a gain 
in weight. Its effect is euphoristic and increases mental capacity and actiw Y 
Although cortisone causes some fluid retention, its effect on electrolytes is on 3 
about 3 per cent of the desoxycorticosterone effect. Patients taking it shoul a' 


6 Wilkins, Lawson, et al.: J. Clin. Endocrinol, and Metab., 12: 3, 1952. 

7 Barrter, F. C. et al: Pathologic Physiology, Wm. A. Sodeman; page 551. . <} 

8 Sprague, R. G„ Power, M. H„ and'Mason) H. L.: Physiological effects of cortisone 
pituitary adrenocotrophic hormone (ACTH) in man. J.A.M.A., 144: 1341-1311, 
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a restricted sodium intake. Even then they may have to be given diuretics occa¬ 
sionally. If there is too much loss of potassium as evidenced by loss of energy and 
muscular weakness it may be detected by electrocardiographic changes and 
potassium then administered to make up the loss. Its contra-indications are: 
1 ) congestive heart failure, 2) psychotic tendencies. 3) tuberculosis. 4) active 
ulcer. 5 ) diabetes and 6 ) renal insufficiency. 

During treatment it is well todoa weekly urinalysis: blood sugar determination 
if the patient is glycosuric and a glucose tolerance if the patient is hyperglycemic. 

CASE REPORT 

\y. S. B. aged 81 was referred to me in 1942 because of slight dysuria. A pre¬ 
operative diagnosis of carcinoma of the prostate was made and an endoscopic 
resection was done. Bilateral orchiectomy immediately followed and stilbestrol 
was faithfully taken. His progress was satisfactory until the summer of 1951, 
when he again had dysuria. Rectal examination showed no induration and very 
little prostate but cystoscopic examination showed carcinomatous tissue in the 
prostatic urethra which was again resected. His decline became very rapid char¬ 
acterized by loss of weight and strength and severe perineal pain. This became so 
severe that it was necessary to institute around the clock nursing and the admin¬ 
istration of narcotics both orally and by hypodermic even* few hours. The patient 
was an intelligent man and knew the reason for his pain and asked only that his 
last days be made as comfortable as possible. 

At about tliis time the reports of bilateral adrenalectomy came to my atten¬ 
tion, and although I knew the patient was in no condition to undergo such a 
radical procedure, the thought occurred to me that some atrophy of the adrenals 
might be obtained by using replacement therapy. This was talked over at great 
length with the patient and he consented to give it a trial. Treatment began in 
September 1951, with 100 mg. of cortisone a day reducing it rapidly to 25 mg. per 
day. For the first 6 days practically no change was evidenced. Then almost, 
immediately the results became dramatic. Appetite and strength returned 
amazingly, and although metapon was continued it became apparent that other 
narcotics by hypodermic could be abandoned. Instead of resigning himself to die 
he made plans to move to his winter home in Florida, which he did. The followin'* 
exceipt from a letter was received December 11 , 1951: “Reporting for myself* 
as you suggested, I fully understand that you are dealing in terms of relief and 
comfort, and not of cure. Nevertheless I have been able to move down here with¬ 
out a jolt and that of itself was impossible until you began the present treatment 
But more than that, my increased vigor and strength seem an amazing change. 
■Whereas a few turns about the room was formerly all I was good for. I now walk 
around town without tiring and spend hours tinkering in my shop. I still have 
some pain at times, but nothing to compare with the rough going of last summer ” 
Since that time, his nurse has reported at weekly intervals. He arranged and 
conducted a town meeting in Florida; worked in his shop every dav and was able 
to drive his car where ever he wished to go. It was necessary on two occasions to 
administer diuretics. 

The patient is still comfortable, active and happy (November 6 . 1959 ) 
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DISCUSSION 

Although the value of reporting the results of 1 case may be open to question, 
the complete absence of mention of this type of therapy in the literature to date 
and the excellent results, though temporary, make it seem not presumptuous 
and not premature. Its trial in a large number of cases will determine its value or 
futility. 

ADDENDUM 

Since the paper was prepared, two other personal cases and one other case 
treated by a colleague have all responded favorably to this treatment, J. E., 
aged 62, had an anaplastic growth. He is now in relapse. No benefit was derived 
from cortisone therapy (November 6, 1952). 

SI9 Pine St., Jamestown, N. Y. 
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METASTASIS TO THE CORPORA CAYERXOSA FROM 
CARCINOMA OF THE PROSTATE 


J. I. WALLER and C. A. HELLWIG 

From the Department of Urology and the Department of Pathology, The Hertzlcr Clinic, 
and the Hertzlcr Research Foundation, Halstead, Kansas 


Involvement of the corpora cavernosa by cancer of the prostate is exceedingly 
rare. Craig, reviewing the literature in 1941. found only seven examples of carci¬ 
noma of the cavernous bodies, either metastatic or by direct extension from a 
carcinoma of the prostate. He mentioned the patients of Tuffier 1SS5, Xogues 
1929, Guibal and Parie 1929, Paglieri and Schiappapietra 192S, Young 1926, and 
Cecil 1936. Cecil had seen 2 cases. Young was of the opinion that his case repre¬ 
sented a direct extension. Paglieri and Schiappapietra established the histologic 
diagnosis by aspiration biopsy. Guibal and Parie treated their patient by radium 
and x-ray, followed by emasculation. All the other patients were surviving only 
a short time after the diagnosis was established. 

Wattenberg in 1944 reviewed the literature on unusual tumors and secondary 
carcinomas of the penis. He found 19 cases of secondary carcinoma in the penis 
and added one of his own. Four of those listed gave the prostate as the primary 
site. He cited Paglieri 192S, Guibal 1929, Martin-Larval 1931, and Peters-Hun- 
tress 193S. 

The only 2 case reports which we found in the American literature are the fol¬ 
lowing: Frontz and Alyea in 192S observed a 51-year-old man with priapism of 
4 months’ duration. Following an incision into the hard cylindrical corpora, 
gangrene developed and several days following amputation of the penis the pa¬ 
tient died of terminal pneumonia. Microscopic examination showed an alveolar 
malignant tumor in the cavernous bodies. There was a cancerous growth in the 
prostate composed of spindle shaped cells with vesicular nuclei. Extensive metas- 
tases were found at autopsy in lymph nodes and visceral organs, including the 
lungs. 

The second case from this country was reported by Peters and Huntress (193S) 
in a 64-year-old man who had an inoperable carcinoma of the prostate. From 
fesue removed by transurethral resection, a diagnosis was made of carcinoma of 
the prostate. Two weeks later a nodule appeared in the corona of the glans. Other 
nodules developed in the glans, in both corpora cavernosa and in the spongiosum 
Constant priapism was present and a biopsy of the nodules at the corona revealed 
a metastatic adenocarcinoma. Six months later complete retention occuiTed due 
to invasion of the urethra. The chest film showed evidence of metastases in the 
hilus. Following a suprapubic cystotomy the patient died of acute pulmonarv 
edema. 

In view of the rarity of this condition and because of the fact that in the pre¬ 
viously reported cases, no patient survived more than a few days after operation" 
our following observation is reported. ’ ’ 


Head at annual meeting. South Central Section, 
Houston, Texas, October 31. 1951. 
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CASE REPORT 


Mr. W. C., a white man 79 years old, was admitted on October 11, 1950 with 
the complaints of persistent painful erection of the penis and inability to void. 
His illness had begun rather insidiously about a year prior to admission, at which 
time he noticed nocturia of 5 to 6 times a night and frequency of every hour to 
half-hour during the daytime. He also noticed slowness of stream. These symp¬ 
toms became progressively worse until the time of admission when he suffered 
complete urinary retention. In January 1950, he first noticed that his penis was 
becoming firm and painful. This condition gradually became worse until the 
penis maintained a condition of erection at all times. About three months prior 
to admission the patient noticed a small pea-sized nodule on the glans penis. This 
was removed by another physician who made a diagnosis of carcinoma of the 
penis. 

The patient had never had gross hematuria. He had never passed a stone. He 
had always been in good health up to the onset of the present illness. His only 
operation had been a hemorrhoidectomy in 1949, following which he suffered an 
inflammatory stricture of the rectum. He had never had a serious injury. 

Physical examination on admission revealed an alert and cooperative patient 
of the stated age. The temperature was 99F, respiration 18 per minute, pulse 70, 
and blood pressure 150/70. The weight was 140 pounds. His average weight for 
the past several years had been 160 pounds. The heart was slightly enlarged and 
there was a loud systolic murmur audible at the apex of the heart. The chest was 
normal and there were no abnormal findings in the abdomen. There was no ingui¬ 
nal adenopathy. Reflexes were normal and there was good co-ordination. The 
penis was erect and was in a state of persistent priapism. It was stony hard to 
palpation. There was a nodular area on the glans which was about the size of a 
pea; however, there was no break in the mucous membrane at any point and no 
ulceration. Rectal examination showed the rectum to be spastic due to an inflam¬ 
matory stricture of the rectum. This made it difficult to examine the prostate with 


any degree of accuracy, although the prostate felt hard. 

Laboratory examination on October 11, 1950 revealed erythrocytes to be 
3,290,000, hemoglobin 65 per cent, leukocytes 8,350 with 64 neutrophiles, 2 ban 
forms, 1 eosinophile, 28 lymphocytes, and 5 monocytes. Urine was acid in reac¬ 
tion, had a specific gravity of 1.011, no albumin or sugar, and it contained 3 or 
pus cells per high power field. Kline and Wassermann tests were negative. Aci 
phosphatase was 3.5 and alkaline phosphatase was 7. The nonprotein-nitiogen 
was 34 mg., the creatinine was 1.65 mg. Sedimentation rate showed a total of 3^ 
in one hour. Urine culture showed the presence of B. coli. 

X-rays of the chest showed increased bronchial markings but no evidence o 
metastases. A plain urogram showed the kidneys to be of normal size and position. 
The osseous structures showed hypertrophic changes from the margins of tie 
lumbar vertebrae. There was no evidence of urinary or biliary calculi. Psoas 
shadows were distinct. There was no evidence of metastasis to the bone of t w 
pelvis or spine. 
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During the next few days the patient was kept on catheter drainage and the 
bladder was gradually decompressed until empty. Whole transfusions of blood 
were given October 12 and 13, and intravenous fluids were given as indicated. 

On October 24 a biopsy of the nodule on the glans penis was made. Pathologic 
report: The biopsy specimen from the glans penis consisted of three small pieces, 
from 3 to 4 mm. in diameter. They were grajdsh-red in color and their consistency 
was firm. The microscopic structure was greatly distorted due to cautery effect. 
In the largest piece part of the specimen showed an invasive tumor growth. It 
was composed of large sheets of polygonal and oval cells with dark nuclei. No 
horn pearls and no intercellular spines could be recognized. There were no glandu¬ 
lar structures. Histologic diagnosis: Solid carcinoma of glans penis. 



Fig. 1 . Coronal section through cavernous bodies. Septum invaded except in uppermost 
(proximal) portion. 

On October 31, 1950, a radical amputation of the penis was done, following 
which the urethra was transplanted to the perineum. In spite of his age the pa¬ 
tient withstood the operation satisfactorily and made good and rapid recovery. 

Pathologic report: The penis was extirpated with the cavernous bodies intact 
The length of the entire specimen was 14 cm. and the greatest width was 4 cm 
Normal appearing skin covered the distal half of the penis. The deep fascia sur¬ 
rounding the cavernous bodies appeared normal. The shaft and glans were ex¬ 
tremely firm, in a state of erection. Multiple coronal sections showed both corpora 
cavernosa transformed into cylindrical masses of solid tumor. The cut surface of 
the corpora was grayish-white and compact. Few blood-filled spaces were recog¬ 
nized in the proximal half of the penis. The septum between the cavernous bodies 
was intact in the proximal third of the specimen but invaded by tumor tissue ' 
the anterior portion. The deep fascia covering the corpora was not invaded There 
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was extension of the tumor to the left side of the glans and an area representing 
the site of biopsy was noted near the corona. Beneath the corpora cavernosa, the 
7 cm. long urethra had a normal lumen and the corpus spongiosum was soft and 
free of tumor tissue. No tumor thrombi could be recognized in the deep dorsal 
vein or its branches. 



Fig. 2. Blood sinuses of corpus cavernosum invaded by tumor strands 



Fig. 3. A, tumor in corpus cavernosum. Solid and indistinct glandular structures. B, 
single group of cancer cells in cavernous space. 

Microscopic study of multiple sections through the corpora cavernosa revealed 
sheets of tumor cells occupying almost all blood sinuses. Most cavernous spaces 
were completely filled out with tumor cells and many had an intact endothelia 
lining. There was in several areas destruction of the trabeculae, with confluence 
of large cavities filled with tumor cells. The tumor cells were arranged in so i 
masses, without fibrous stroma; most sheets of cells were compact, however m 
some sections more or less distinct small spaces surrounded with tumor cells were 
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recognized. The cells were polygonal or oval, and low cuboid when arranged 
around the lumens. Their nuclei were dark stained, varied in size and form. Few 
mitotic figures were seen. "While the septum was invaded by tumor cells in the 
distal portion of the penis, the deep fascia was intact. Histologic diagnosis: Met¬ 
astatic solid carcinoma of both corpora cavernosa and of the glans penis. 

The microscopic sections were studied by Dr. A. C. Broders who made the fol¬ 
lowing diagnosis: Grade 3 adenocarcinoma, probably metastasis from carcinoma 
of the prostate or from the gland near the neck of the bladder. Dr. Fred TV. Stew¬ 
art of Memorial Hospital in New York concurred in the diagnosis of metastatic 
carcinoma. 

On November 14 a transurethral resection of the prostate was done through 
the transplanted urethra. 

Pathologic report: The specimen consisted of many slender pieces of prostatic 
tissue. Their length varied between 4 and 12 nun , and the width between 4 and 6 
mm. Many pieces were soft and of yellowish-brown color. There were several 



Dg. 4. Primary prostatic carcinoma. Solid strands of undifferentiated adenocarcinoma. 


Pieces which had a whitish color and a much harder consistency than the others. 
Eight brown, hard concretions, between 1 and 2 mm. were also removed. 

Microscopic examination: Microscopic examination of the prostatic tissue re¬ 
vealed an invasive growth in fibrous stroma. There were narrow strands and 
tnder columns composed of atypical cells with dark oval nuclei and light oxyphilic 
cytoplasm. [Marked variation in size of the nuclei was noted. There were no dis¬ 
tinct glandular lumens. Histologic diagnosis: Undifferentiated adenocarcinoma 
of the prostate. 

Recovery from the resection was uneventful and the patient was dismissed 
from the hospital on November 29, 1950. At that time he was up and about and 
voiding a good free stream. He has been followed up in the office and sounds have 
been passed at regular intervals. Chest films and plain urograms have remained 
negative for spread of tumor. At present. 1 year after operation, no evidence of 
local recurrence in the perineum or of metastases to other organs can be found 
His only complaint at present is that the end of his penis still pains him 1 v 
after removal of the penis. * 
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DISCUSSION 

Metastatic prostatic carcinoma in the corpora cavernosa has been regarded 
until recently as a terminal and hopeless condition. In almost all cases in the 
literature death followed shortly after operation. We placed our patient on estro¬ 
gen therapy after operation. Since the introduction of hormonal therapy, which 
has changed the prognosis of cancer of the prostate profoundly, metastatic carci¬ 
noma of the penis must be regarded from a less pessimistic view. For our case we 
cannot accept the standpoint of Young that involvement of the cavernous bodies 
is to be explained by direct extension from the prostate. First, ive were unable, 
after extirpation of the penis, to demonstrate a tumor growth continuous from 
the prostate to the corpora cavernosa. Second, the fact that the firm tumor nodule 
appeared on the glans penis does not favor the view that the cavernous bodies 
were invaded by direct extension from the prostate. We believe that our case 
represents a true metastatic lesion, probably through the deep dorsal vein of the 
penis. Batson demonstrated connections between the prostatic plexus of veins 
and the deep dorsal vein. By increasing intrathoracic and intra-abdominal pres¬ 
sure (coughing or straining) blood may be squeezed out from the pelvic veins into 
peripheral veins. In this way tumor fragments present in prostatic veins may be 
transported retrograde to the cavernous bodies, if the valves of the dorsal vein 
are defective. We were unable to detect any metastasis in other parts of the body, 
especially in the lungs, which makes the idea of arterial emboli as cause of metas¬ 
tasis unlikely in our case. 

The fact that our patient is alive and does not show evidence of perineal recur¬ 
rence or distant metastases makes extirpation of the penis seem justifiable to us 
and more than a palliative procedure. Since hormonal therapy wall not, however, 
lead to complete cure of prostatic cancer, we may never expect to obtain the re¬ 
sults as reported recently by Cattell and Mace. Their patient was alive and well 
9 years following excision of a penile metastasis and 11 years after resection of a 
primary rectal carcinoma. In their case, the lesion in the cavernous bodies was 
apparently the only metastasis. 


SUMMARY 

A case of cancer of the corpora cavernosa secondary to carcinoma of the pios- 
tate is reported. This brings the total number of cases in the American liteiature 
to three. 

Priapism w T as the presenting symptom of the penile lesion in our case, as in most 
of the others reported. Most patients with metastatic prostatic carcinoma in tie 
cavernous bodies died shortly after operation. Our case, the first observation 
since hormonal cancer therapy has been introduced, lets this condition appeal ess 
hopeless, especially if the penile tumor is the only metastatic lesion, as we believe 
it was in our case. Our patient is alive and well 1 year after extirpation o t e 
penile growth He enjoyed his eightieth birthday party very much. 

327 Chestnut St., Halstead, ICans. 
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GIAXT COXDYLOMATA ACUMINATA (CARCINOMA-LIIvE 
COXDYLOMATA or BUSCHKE-LOEWEXSTEIN 
TUMORS) OF THE PEXIS 


ISADORE GERSH 

From the Department of Surgery ( Urology) of the University of Colorado School of Medicine, 
and St. Anthony Hospital, Denver , Colo. 

Conchiomata acuminata are a variety of warts which have a predilection for 
moist mucocutaneous surfaces. Numerous theories as to their origin have been 
proposed, and simple to fantastic methods have been used to treat all types of 
warts. They are auto-inoculable and transmissible, and are probably caused bj a 
filtrable virus. The role of the prepuce and irritating preputial secretions in the 
development of condylomata has been stressed by Gersh. 

Simple condylomata acuminata of the penis are benign, highly vascular, fdab e, 
noninvasive papillary growths. Their most frequent site is within the confines ot 


the preputial cavity. 

In contrast with these relatively small excrescences there are a rare laiietj o 
large warty growths of the penis known as giant condylomata, carcinoma- 'e 
condylomata, or Buschke-Loewenstein tumors, which clinically appear to be ma 
Iignant but histologically are benign and show the same regular orderly anan D e^ 
ment of cells as do simple condylomata acuminata; in fact, microscopic section- 
show practically identical pictures. The giant condylomata present a c unea 
picture of malignancy by their luxuriant growth, large size, ulceration, infection, 
extension, and penetration into the deeper tissues. The}' grow down" aid as 
as superficially while ordinary condylomata proliferate only above the EU1 " ac ^ 
Simple condylomata of the penis are often malodorous but the giant units ^ 
a particularly foul and pungent odor. The latter growths appear to be in tia ^j 
but careful examination reveals that they only displace and compress the noim^ 
tissues. Loewenstein explained that the invasive characteristic led to t ie ® 
“carcinoma-like” condylomata. He aptly stated, “We believe, however, t ia ^ 
infiltration is not an active one; that we are dealing here with condyloma 1 ^ 
which has simply been displaced downward by the prolific growth of con J ^ 
above it. The effect of this process is to compress a portion of the coipus cai 
siun. Nowhere are tumor cells to be seen; neither in the tissue spaces, bloo i e 


nor in the lymphatics.” . 

Two cases were described by Buschke in 1S96. Buschke and Loewen- el , 
ported 3 cases in 1925 and added another in 1932. Loewenstein in 1939 revi^ ^ 
the literature and described a patient in whom extensive invoh emen al * erva . 
struction of the penis required amputation. However, he recommen e . c0 ||" s . 
tive surgical treatment with curettage and electrocoagulation when c imca . 
sible and so long as the lesions are not carcinomatous. He found radiation ^ ^ 
unsatisfactory-: this was also the experience of Frei who reported 5 j a “ & ^ e jj 
scribed the development of the lesions. According to him, the growt is 

origin in a phimotic preputial cavity-where they proliferate, latei ,ea ' 

Read at annual meeting. South Central Section. American Urological - ~ oc 
Houston, Texas. October 29, 1951. 
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the skin surface in the region of the dorsal lymph vessels and form a circle of pro¬ 
truding condylomatous masses. The glans penis finally becomes exposed and the 
prepuce hangs down as an empty sac. Condylomatous masses may eventually 
completely cover the penis. Frei recommended biopsy of the lesions followed by 
conservative surgery, and amputation of the penis only in cases of repeated re¬ 
currences. He stated that the condition was known to earlier venereologists, who 
considered it a form of syphilis. He also referred to an atlas by Picord published 
in 1851 in which attention was directed to the similarity of this disease and car¬ 
cinoma. 

Muhlpfordt in 192S shared the opinion of other workers at that time, most of 
whom considered these lesions potentially malignant and treated them accord¬ 
ingly. He described the case of a 19-year-old boy treated by amputation with no 
recurrence. In 1931 he reported a giant condylomatoid tumor of the penis in a 
52-year-old man in which early carcinoma was found. Herman described the case 
of a 40-year-old patient with extensive condylomata of the penis in which a mass 
of papillary carcinoma perforated through a slough in the prepuce. Treatment 
with radical amputation and radiation was followed by rapid recurrence and 
death. 

Treite discussed pointed condylomata of the external genitalia in women and 
presented a patient with multiple recurrences over a twelve-year period followed 
by development of squamous cell carcinoma. He raised the question as to whether 
pointed condylomata should be regarded as precancerous affections, but empha¬ 
sized the fact that in onljr occasional instances are these growths the basis of 
malignancy. He suggested repeated biopsies in cases which persist or recur, so 
that if malignancy is present it may be detected. 


CASE REPORTS 


Case 1. E. G., a 39-year-old, married, white truck driver, was admitted to 
Colorado General Hospital on June 21, 1944 with papillomatous ulcerative lesions 
on the penis. For this condition he had six admissions with a total hospital stay 
of 298 days when finally discharged on May 23, 1951. 

In 1937, he first noted a wartlike lesion under the prepuce. Several more 
growths developed later, slowly increased in size, and eventually perforated 
through the dorsum of the prepuce. The patient denied having had any extra¬ 
marital exDosure or venereal disease. 

Physical examination, at his first admission in 1944, revealed no definite abnor¬ 
malities except for the penis which was swollen and involved by three fungating 
ulcerative masses, each about 3 cm. in diameter, projecting from the dorsum of 
the prepuce and penile shaft. A foul-smelling purulent discharge exuded from the 
lesions. Laboratory studies showed normal urinary findings. There was moderate 
leukocytosis. Serological tests for syphilis were negative. Sedimentation rate was 
slightly elevated. Blood nonprotein nitrogen and sugar were within normal limits 
Frei test was negative. Cultures of the exudate grew Staphylococcus aureus no 
molds were identified. Biopsv of the lesions was renorfpJ « 
lotna.” Treatment constated ot potassium iodide Sy, hot 
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acid solution, and a course of deep x-ray therapy. The patient was discharged 
September 15, 1944. 

On October 5, 1944, he was readmitted and started on injections of a vaccine 
prepared from autolysate material. Five days later he was discharged from the 
hospital with instructions to continue the vaccine injections at his local physi¬ 
cian’s office; he failed to do this. On July 12, 1946 he was again admitted to the 
hospital; the growths had proliferated considerably. I first saw the patient at 
this time (fig. 1, A). Clinical laboratory and histologic studies were repeated 
without finding a specific cause for the lesions. On July 20,1946 an operation was 
performed in which the swollen distorted prepuce and many penile lesions were 
resected. On July 29, 1946 most of the remaining lesions were curetted out and 
resected; in some areas the dissection extended to Buck’s fascia. Deep growths in 
one portion of the glans were not completely removed because of severe bleeding. 
Following this procedure a urethral fistula developed. The dermatology depart¬ 



ment was considering the possibility of the lesions being granuloma inguinale an 
administered a course of tartar emetic intravenously. On September 6, 1946, the 
resected areas were clean and healing; it was planned to remove the remaining 
lesions if the tartar emetic did not resolve them, but on this day the patient le t 
the hospital against medical advice. 

He w r as again admitted to the hospital on July 14,1947. The penile masses " ere 
larger and involved a greater area (fig. 1, B). Tissue smears for Donovan bo ies 
wrnre negative, but showed E. coli, hemolytic streptococci and diphtheroids, n 
August 7, 21, and 28 the condylomata were curetted and resected in stages, ome 
growths were removed from the substance of the corpora cavernosa an ioin 
within the glans penis. We believed that the condylomata were finally all excise . 
The specimens were subjected to careful study; no Donovan bodies were oun 
A skin graft from the right thigh was made to the healing penile surface on ep 
tember 25, 1947. The patient was discharged improved on October 6, 19 0 m 
orders to return to the outpatient clinic for follow-up. He was not seen again un i 
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March 12, 1949 when he was readmitted to the hospital with the shaft of the 
penis involved by larger fungating masses. At this time 20 gm. streptomycin were 
given during a ten-day period and again the patient was requested to return for 
follow-up, but failed to do so. 

He was readmitted to the hospital on April 3, 1951 with the same complaints 
as on the previous admission. He was now a chronic alcoholic. Physical examina¬ 
tion revealed a well-developed, well-nourished 46-year-old white man. Tempera¬ 
ture was 99F; blood pressure 104/70. His breath had a heavy odor of alcohol. 
Poor oral hygiene and dental caries were noted. The heart and lungs were normal. 
The liver edge was palpable one fingerbreadth below the costal margin. The en¬ 
tire penis except for a portion of the glans was involved by large, foul-smelling, 
fungating ulcerating masses from which a purulent exudate oozed with gentle 
pressure. The immediately adjacent pubic area and scrotum were also covered 
by the lesions. Potassium permanganate soaks were applied and the patient 
received aureomycin and penicillin. Biopsies on April 10, 1951 were reported as 
condylomata acuminata. Donovan bodies were again searched for and not found. 

On April 23, 1951, an incision was made in the median raphe of the perineum; 
the urethra was sectioned, and the proximal portion transplanted into the peri¬ 
neum. This was followed by block excision of the penis and involved adjacent 
pubic and scrotal areas. Condylomatous masses bathed by exudate were found in 
the base of the removed penis (fig. 2). Careful search revealed no remaining con¬ 
dylomata. The wound was closed around ample rubber tissue drains. A slough of 
one angle of the scrotal flap, noth considerable purulent drainage occurred several 
days later. The wound was alternately irrigated with chlorophyll and Dakin’s 
solutions. Secondary closure of the defect was performed on May 14, 1951 and 1 
week later the patient was discharged from the hospital with the wound healed 
except for one small defect which was filling in with clean granulations. 

Since his discharge from the hospital I have seen this patient twice, the last 
time being on August 23, 1951. The wound was well healed; there has been no 
recurrence of the lesions to this time and the urethral meatus easily admits a 
26F sound. 

Pathologic findings (abstracted from a detailed report by Dr. H. M. McCor¬ 
mick and Dr. E. K. Rutledge): The surgical specimen, 10 by 9.5 by 3 cm. in size, 
consists of a resected penis with attached base of pubic skin and subcutaneous 
tissue. Almost the entire penis is covered by papillary projections and nodules 
that vary from 1 to 10 mm. in diameter. A lesion on the pubic skin measures 1.5 
by 0.3 cm. In sections made transversely and longitudinally along the shaft, the 
papillary growths appear to be confined mainly to the surface. A mass of growths 
projecting from the resected penile base 5 cm. deep to the pubic skin surface dis¬ 
places the normal structures. Microscopically the involved penile areas are cov¬ 
ered by keratinized, acanthotic stratified squamous epithelium thrown into 
pointed, rounded, and bulbous excrescences. The papillary folds exhibit focal 
parakeratosis, pronounced hyperplasia of the prickle-cell layer, and an orderly 
proliferation of the noninvasive swollen basal cells. The supporting loose fibro- 
elastic tissue contains numerous engorged capillaries and a light diffuse and peri- 
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vascular infiltration of lymphocytes, plasma cells, and neutrocytes. The corpora 
cavernosa are intact except for areas of localized compression by the encroaching 
growths. Numerous infoldings of the extremely acanthotic epithelium extend 
deeply into the corpus spongiosum urethrae, compressing and displacing this 
structure, and approach the urethra closely at one area (fig. 3). The urethral mu¬ 
cosa and submucosa are infiltrated by neutrocytes, lymphocytes, and plasma 
cells. Numerous gram-positive cocci and bacilli are scattered within the epidermal 
debris along the papillary folds basally. No intracellular bacilli or Donovan 
bodies are detected in Giemsa and Gram-stained sections. As in the previous sec- 


f 



Fig. 2 Case 1. Base of surgical specimen Note condylomata within depths of peml 
base 

tions no malignant alterations are detected. Diagnosis: Papilloma, skin, genital 
region, multiple (condylomata acuminata). 

Case 2. P. A. B., a 51-year-old white automobile electrician, was admitte 0 
St. Anthony Hospital, January 23, 1950, complaining of penile growths. 

In 1934, small warts in the preputial sac were discovered during a pie-emp oj 
ment physical examination. The patient was admitted to a general hospita u er ® 
an intern made a dorsal slit and “cut off the warts with scissors un er oca 
anesthesia. Marked swelling of the penis developed and persisted for sei era 
weeks. One wart had not been removed, and about a year later the patient no e 
growth of this lesion and the appearance of other warts which eventua y rup^ 
tured through the dorsum of the prepuce. He treated himself with calome pov 
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and potassium permanganate soaks. In August 1947, he became acutely ill with 
fever, and pain in both inguinal regions. His physician attributed the symptoms 
to the warts and gave the patient a daily injection of 300,000 units of penicillin 
for 20 days. In March 1948, he was admitted to a private hospital where biopsies 
were taken. Postoperative hemorrhage required secondary figuration. A ithin 
the next few weeks the condylomatous masses proliferated wildly; the patient 
was rehospitalized; more warts were resected, and deep x-ray therapy was given 
followed by a daily penicillin injection for 40 days. Several weeks later his physi¬ 
cian again hospitalized him, resected more warts, used mercury bichloride and 
potassium permanganate soaks, penicillin and streptomycin. Rapid recurrence 



Fig. 3. Case 1 Low power view of section showing compression by condyloma of corpus 
spongiosum urethra. Note orderly proliferation of epithelium. 

and proliferation of the warts occurred, and in October 194S, he was hospitalized 
for treatment with podophyllin ointment. This therapy resulted in more discom¬ 
fort than the patient would tolerate. In January 1949, he was given aureomvcin 
and took a total of 96 capsules (250 mg. each) during a period of 3 weeks. For 
several 3 'ears he had had low grade fever and malaise. Within 2 days after starting 
aureomj-cin he noticed improvement in his general well being, the foul odor of 
the lesions improved, and he became afebrile. However, the warts continued to 
proliferate and bleeding from the lesions occurred with increasing frequency. He 
began to cany oxycel and gelfoam gauze so as to control hemorrhages. 

He changed physicians and was admitted by Dr. J. B. McCloskey to St. An¬ 
thony Hospital on May 26, 1949, for a ten-day period. Under general anesthesia 
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numerous warts were resected electrosurgically. They were reported by the pa¬ 
thologist as “condylomata acuminata from penis and scrotum.” 

The patient was referred to me while he was in the hospital during this conva¬ 
lescence. the penis was still involved by multiple large warts. On the basis of my 
expei ience with case 1, it was my opinion that we were dealing with giant condy- 
lomata (Buschke-Loewenstein tumor). I felt that the opportunity for conserva¬ 
tive surgical management was past and amputation of the penis was recom¬ 
mended. I did not see the patient again until the day before he was readmitted to 
St. Anthony Hospital on January 23, 1950. He was now anxious to have the pro¬ 
posed surgery, or any other procedure which might eradicate his disease. Except 
foi symptoms due to the condylomata, he had no complaints in a system review. 
He had had the usual childhood illnesses. He denied syphilis. At 19 years of age 
he had gonorrhea which cleared up in a few weeks. Three years later, a few weeks 
aftei he was married, balanoposthitis developed which cleared promptly with 
simple therapy. His wife is healthy and they have three grown children. 

Physical examination revealed the following pertinent findings. There were a 
few small discrete glands in both inguinal regions. The shaft of the penis was prac¬ 
tically covered by large malodorous fungating masses; in some areas a purulent 
dischaige was present. The glans penis was the least involved. There was a rosette 
of condylomata around the base of the penis. The entire penis was indurated and 
there was at least one urethral fistulous opening just proximal to the glans. 

Laboratory data: Numerous diagnostic procedures had been perfonmed during 
previous hospitalizations. Serologic examinations for syphilis and skin tests with 
Frei antigen were always negative, as were tissire smears and stains for Donovan 
bodies. These studies were again made and were reported to be negative. Urinaly¬ 
sis showed no abnormality. Blood count was normal except for mild leukocytosis. 
Blood serum protein was 7.0 gm. per cent with serum albumin 4.4 gm. and serum 
globulin 2.6 gm. Sedimentation rate (Wintrobe) was 35 mm. in 1 hour. Stained 
smears from the warts showed gram-positive cocci and numerous gram negative 
bacilli, and cultures grew Aerobactor aerogenes, E. coli, and Staphylococcus al- 
bus. Chest x-ray showed no pulmonary disease. 

Preoperative treatment rvas directed toward eliminating the secondary infec¬ 
tion and consisted of wet packs of zephiran, aureomycin orally, and penicillin 
intramuscularly. Operation was performed on January 26, 1950 under general 
anesthesia. A perineal incision was first made; the urethra rvas sectioned and the 
pioximal portion was transplanted into the perineum. Amputation of the penis 
was then performed using an incision to include a cuff of healthy surrounding 
skin (fig. 4, .4). The patient had an uneventful convalescence, and he was dis¬ 
charged from the hospital on February 9, 1950 with the wounds well healed. 

Pathologic report (Dr. A. W. Freshman): “Grossly, the specimen consists of a 
penis measuring 13 cm. in length and approximately 7 cm. in diameter. The shaft 
is coveied almost entirely by large warty, grey-brown growths, which also extend 
up on the skin surrounding the base of the penis. There is a cuff of normal skin 
at the proximal end of the mass. On sectioned surface the urethra is found to be 
studded with the same type of growth as seen on the surface, and the tumor has 
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invaded the corpora cavernosa and spongiosum. In these regions the tumor is 
g re y-white, rather soft and friable (fig. 4, B). The remainder of the tissue is elastic 
in consistency. Microscopic sections through the urethra, the surface of the penis 
and the corpora show identical histologic structure of the papillarj' growths. They 
are covered by keratin beneath which is stratified squamous epithelium which is 
markedly thickened. Some of the nuclei are hyperchromatic and chromatin is 
distributed in the form of dots. Occasional mitotic figures are seen. The nuclei are 
oval. In the epithelium and in the subepithelial layers are collections of round 
cells. In the corpora cavernosa are thin walled capillaries, also focal accumula¬ 
tions of plasma cells and lymphocytes. Pathologic diagnosis: Condylomata 
acuminata of the penis.” 



Fig. 4. Case 2. .4, surgical specimen. Xote giant condylomata and distortion of penile 
surface from repeated resections and figurations. B, longitudinal section of penis. Con- 
dvlomatous masses within depths of penis and in substance of corpora. 

Since being discharged from the hospital, the patient has been observed at 
monthly intervals. He is working regularly. There has been no recurrence of the 
lesions up to the present time. 


DISCUSSION 

arious inodes of treatment for simple condylomata have been advocated In¬ 
different workers. In a 42- month period in an army station hospital I observed 
and treated 150 soldiers with simple condylomata acuminata of the penis. It made 
little difference how the warts were removed; if circumcision was performed con¬ 
comitantly, thereby ablating the preputial sae and removing the chief nidus for 
these growths, recurrences were extremely infrequent. However, recurrences were 
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the rule rather than the exception when circumcision was not performed. The ne¬ 
cessity for circumcision as part of the treatment for condylomata in the preputial 
cavity cannot be too strongly emphasized. 

Two patients with giant condylomata of the penis are reported. One man had 
had lesions for 14 years and the other for 16 years. Delinquency of the patients 
in obtaining medical assistance and failure to apply adequate therapy early, 
contributed to the development of a condition eventually requiring radical treat¬ 
ment. The lesions at their onset were apparently simple verrucae within the 
preputial cavity, but later assumed the characteristics of giant condylomata. 
Complete early removal of the lesions combined with circumcision probably 
would have eradicated the disease process. The mechanical role of the prepuce in 
the development and downgrowth of these giant lesions has been stressed by 
Loewenstein who points out the fact that similar lesions in the female have not 
been reported. 

Even during the patients’ last admissions, individual superficial lesions could 
be curetted out, because there was no cellular infiltration, as in malignancy. The 
presence of condylomata in the depths of the penile tissues, within the corpora 
themselves, precluded complete removal of the lesions without excision of the 
involved structures, and made penile amputations necessary. Further follow-up 
over a period of several years is planned in both cases. 


SUMMARY 

Giant condylomata acuminata of the penis (Buschke-Loewenstein tumors) aie 
a rare form of verrucae which begin as apparently simple condylomata in the 
preputial cavity; they proliferate, invade the normal tissues, displace and com¬ 
press them. In spite of a clinically malignant appearance—their luxuriant grov th, 
large size, extension, ulceration and infection—the lesions are histologically be¬ 
nign. Conservative but adequate surgical therapy is indicated whenever clinica y 
feasible, but the possibility of carcinoma occurring in condjdomatoid tumois 
must not be overlooked. 

Two patients with giant condylomata acuminata of the penis were fina } 
treated by amputation and apparently cured. It would seem that early complete 
removal of the lesions combined with circumcision would obviate the necessity 
for such radical procedures. 

242 Metropolitan Bldg., Denver 2, Colo. 
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AMPUTATION AND RADICAL LYMPH GLAND DISSECTION IN 
CARCINOMA OF THE PENIS: AN OPERATIVE TECHNIQUE 

COXRAD A. KUEHX and ROY R. ROBERTS 

From the Urologic Service, Veterans Administration Hospital, Aspinwall, Pa., and the 
University of Pittsburgh School of Medicine 

Carcinoma of the penis must be treated by early and adequate surgery. If the 
growth involves only the glans, or the distal one-half of the shaft of the penis, 
it is the consensus of opinion that amputation 2 cm. proximal to the area of 
palpable induration will satisfactorily control the primary lesion. Cancer of the 
body of the penis may remain localized for a long time, but extension finally 
takes place into the erectile tissue. If the latter has occurred, complete removal 
of the organ is required. Metastasis occurs earliest and most frequently by way 
of the lymphatics. 

An adequate surgical approach demands not only control of the primary lesion, 
but also, the complete and careful dissection of the areas of lymphatic drainage. 
This entails the wide removal of the lymph glands and fat of the femoral and 
inguinal regions on both sides of the body, as well as the lymph glands along the 
course of the iliac vessels and at the bifurcation of the aorta. 

To carry out an adequate dissection, it is essential that the lymphatic drainage 
of the penis be kept clearly in mind. 

The lymphatic drainage of the penis can be broken down into three main 
systems: 1 1) The skin and subcutaneous tissues of the penis, including the pre¬ 
puce and frenum, drain by way of the dorsal lymphatics to the superficial in¬ 
guinal and superficial subinguinal lymph glands on either side, and occasionally 
to the deep subinguinal glands; 2) the glans penis is drained by a small plexus of 
channels which anastomose at the symphysis pubis and then empty directly into 
the deep subinguinal and external iliac glands; 3) the penile urethra is drained 
bv channels emptying into the deep subinguinal and the external iliac glands 
(fig. 1). 

The inguinal glands vary from twelve to twenty in number and are situated in 
the femoral triangle. Those which lie above a horizontal line drawn through 
the terminal point of the saphenous vein are called the superficial inguinal 
glands. They form a chain which overlies and parallels the inguinal ligament. 
The superficial subinguinal glands are located below this horizontal fine, extend¬ 
ing along either side of the proximal portion of the saphenous vein (fig. 2). The 
deep subinguinal glands lie below the fascia lata and vary from one to three in 
number. The most superior gland, that of Cloquet or Rosenmuller, is in the lateral 
part of the femoral ring, if it is present. The middle gland, when present, is in the 

. Reviewed in the Veterans Administration and published with the approval of the Chief 
-Medical Director. The statements and conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans Ad¬ 
ministration.” ' 
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Accepted for publication March 14, 1952. 
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femoral canal, and the inferior gland lies just below the junction of the saphenous 
and femoral vein. 
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Fig. 1 . Lymphatic drainage of penile structures to deep subinguinal and external iliac 
glands. 
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Fig. 2 Anatomic location of superficial inguinal and superficial subinguina jmp 


glands. 


The external iliac glands are arranged in three groups along the external i iac 
vessels. One group lies medial another lateral, and the third along the anterior 
aspect of the vessels. They number eight to ten, and drain the deep subinguina 
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glands as well as receiving direct channels from the penile urethra and the glans 
penis (fig. 1). The common iliac glands are situated on the posterior, medial and 
lateral surfaces of the common iliac artery. One or two glands lie below the bi¬ 
furcation of the aorta and anterior to the fifth lumbar vertebra. The common iliac 
glands are four to six in number, and drain the external iliac as well as the 

hypogastric glands. ... 

Based on these anatomical considerations, the following operative technique 
has been devised for the treatment of carcinoma of the penis. 




Fig 3 .4, lines of incision for amputation of penis and bilateral lymph gland dissection. 
B, outline of full-thickness square of skin to be removed at site of urethrostomy. 

OPERATIVE TECHX1QUE 

A sterile preparation of the operative area is carried out. The portion of the 
penis involved by tumor is wrapped with sterile gauze to prevent contamination 
of the wound. A longitudinal incision is made over the symphysis pubis and car¬ 
ried downward to completely encircle the penis at its base (fig. 3, A). This 
incision is deepened until the fascial coverings of the corpora cavernosa and corpus 
spongiosum are identified. The penile urethra is divided at a point 2 cm. proximal 
to tumor and freed to a point just beyond the bifurcation of the corpora caver¬ 
nosa. 

The incision circumscribing the penis is extended over the anterior surface of 
the scrotum. By blunt dissection, the tunics of the testes are separated, creating a 
pathway to the skin of the perineum. At a point midway between the anterior 
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anal margin and the perineo-scrotal junction, a full-thickness square of skin 
which measures 1.5 cm. along each side is removed (fig. 3, B ). This serves to 
prevent future stenosis at the site of urethrostomy due to contracture of the skin 
from scar. 

The urethra is then delivered through this new orifice and bivalved laterally 
to produce two flaps. The posterior flap is made shorter than the anterior one. 
When sutured in place, it serves to direct the urinary stream toward the anus 
and away from the scrotum. 

The corpora cavernosa are dissected back to the pubic rami and divided. 
Hemostasis is secured by transfixion sutures through the stumps. The scrotum is 
closed. 

An incision is then made from a point 10 cm. lateral to the umbilicus to a 
point 2 cm. lateral to the pubic tubercle and thence 10 cm. down the anterior 



Fig. 4 Block dissection of subcutaneous fat and lymphatics of inguinal areas. Spermatic 
cord and saphenous vein cleanly dissected. 

surface of the thigh along the course of the femoral vessels. This incision is 
carried down to the fascia of the external oblique muscle, and to the fascia lata 
below the inguinal ligament. Skin flaps are raised medially to the midline, an 
laterally to a line passing longitudinally through the anterior superior iliac spme. 
All the subcutaneous fat, fascias, lymphatics and blood vessels are remot e en 
masse (fig. 4). When the dissection is complete, there remains only skin abote 
and fascia of the external oblique muscle and fascia lata below. To remm e t ie 
deep subinguinal glands, the great saphenous vein, cleanly exposed and i.ymg 
bare from the earlier dissection, is followed to the femoral bulb. Thesheati o 
the femoral vessels is opened and glands lying medial to the femoral vein iemcne 
(fig. 5). The femoral ring is explored and the gland of Eosenmuller remov e . e 
muscles of the abdominal wall are traversed by a muscle-splitting incision. 
retroperitoneal space is entered and the iliac vessels exposed from the bi uica i 
of the aorta to the inguinal ligament. The glands and fat about these vesse s aie 
removed by sharp dissection under direct vision. 
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The muscles of the abdominal wall are re-approximated with interrupted 
sutures. The use of antibiotics, complete hemostasis, careful handling and me¬ 
ticulous closure of the skin, and an adequate sterile compression dressing will 
contribute much toward the prevention of the loss of skin b.y necrosis. 

CASE REPORT 

A 58 year old white railroader was admitted to the Aspinwall "Veteran's Hos¬ 
pital August 9, 1951. He stated that he had observed occasional, mild terminal 
dysuria over the past year. It had never been severe enough to warrant investi¬ 
gation. 

On July 24, 1951 the patient noticed some redness and irritation at the tip 
of his penis. He attributed this original lesion to irritation from his work clothing. 
The foreskin became edematous and he consulted his family physician. He was 
hospitalized and treated with local warm compresses. By this time the penis 
had become markedly swollen, but only moderate!}' painful. The swelling sub- 



Fig 5. Femoral sheath open and deep subinguinal glands removed. Iliac vessels exposed 
to aortic bifurcation and lymph glands removed. 

sided slowly. An urologist was asked to perform a circumcision. His examina¬ 
tion resulted in the transfer of the patient to this hospital. 

The history was remarkable in that the patient had been treated for syphilis 
in 1941. The serology became negative at the completion of therapy. In April 
1951, a repeat serology was doubtful and the patient received a second course 
of penicillin and mapharsen. It was at the conclusion of this therapy that his 
present illness developed. 

He reported that at the age of 18 an abscess had developed in the right 
inguinal region which required incision and drainage. 

PHYSICAL FINDINGS 

The patient was a well developed, well nourished white man of 58 years who 
appeared to be in excellent physical condition. The head, neck and chest were 
not remarkable. The heart and lungs were normal. The blood pressure was 
12S/7G mm. of mercury. The abdomen was soft and flat. The penis was enlarged 



Fig. 6. A, photomicrograph of penile lesion. Typical squamous cell ^ ci n o ma- n chyma 
mou iliac lymph gland. Note metastatic tumor in subcapsular sinuses a P 
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and exhibited wood}- induration over the distal two-thirds. The foreskin could 
not be retracted. There was no increase in local heat and no tenderness to pres¬ 
sure. The testicles and scrotum were normal. Numerous small, nontender, discrete 
lymph glands could be palpated in the right inguinal region. The skin overlying 
the area was scarred. One gland measuring 1 by 2 cm. could be palpated in the 
left inguinal region. The prostate was normal in size and benign in consistency. 
The rectal examination was normal. 

The x-ray examination of the chest was normal. An excretory urogram demon¬ 
strated a normal upper urinary tract. The nonprotein nitrogen and blood sugar 
were normal. The urine was normal except for 1 plus albumin and the presence 
of 100 white cells per high power field microscopically. The red count was 4.5 
million. The leukocytes were elevated to 15,500 with a shift to the left noted in 
the differential count. 

A presumptive diagnosis of carcinoma of the penis was made on the admission 
physical examination. A left inguinal lymph gland was removed August 15 
and the presence of metastatic squamous cell carcinoma 'confirmed microscopi¬ 
cally. Radical amputation of the penis, perineal urethrostomy, and block dis¬ 
section of the lymph glands from the bifurcation of the aorta to the level of the 
apex of the femoral triangle were done August 13 under spinal anesthesia. Be¬ 
cause of the length of the procedure, dissection of the glands on the right side 
was deferred until a later date. Postoperativelv, the patient did well. His course 
was complicated by the breaking down of the skin edges in the area of the 
inguinal ligament. This was attributed to the extensive undermining of the skin 
flaps. This portion of the wound healed by secondary intention. The area of 
slough was not extensive enough to require skin grafting. 

On September 13, 1951 a similar block dissection of the lymph glands on the 
right side was carried out. Again, the postoperative course was smooth. There 
was some loss of skin edges on this side, but less than occurred on the left. 

The lesion of the penis was a squamous cell carcinoma (fig. 6, .4). There was 
involvement microscopically of the inguinal, external iliac, and common iliac 
glands on the right and left sides by metastatic squamous cell carcinoma (fig 
6 ,B). 

DISCUSSION 


Carcinoma of the penis is by nature a disease of relatively slow progress. 
This is reflected in the fact that two-thirds of all patients when first seen do 
not have metastasis to the inguinal regions. 2 - 3 - 4 This accounts for the high cure 
rate afforded by simple amputation of the penis. 

However, one-third of the patients seen in any large series will have metastatic 
involvement of the regional lymphatics, and it is the treatment of these with 
which we are concerned. 

Lymphatic drainage of the penis has long been known to go not onlv to the 


5 Barringer, B. S.: J. A. M. A., 106: 21, 1936. 

3 Bassett, J. IV.: Personal communication. 

' Young, H. H. and Davis, D. M.: Young’s practice of 
W. B. Saunders Co., 1926. 


Urology, Philadelphia and London: 
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glands of the inguinal regions, but also to the glands along the iliac vessels. 
In spite of this knowledge, none of the classical radical operative procedures 
has advocated their removal although the chance of involvement of these nodes 
by tumor is theoretically equal to that of the superficial inguinal nodes. 5 

It is our conviction that any complete lymph gland dissection must include 
the glands along the iliac vessels. 6 

The case reported demonstrates that metastasis can and does occur to these 
glands. Although only the passage of time will determine whether or not a 
“cure” has been attained in our case, it has been established histologically that 
anything short of this procedure would have resulted in certain failure. 

Many patients who have had penile amputation complain bitterly because 
they are unable to direct the urinary stream. The act of micturition spills urine 
over the scrotum and soils the clothing. This operation was successfully designed 
to provide perineal urethrostomy that would direct the urinary stream in the 
same line as the fecal stream. Infection, the old bugaboo which once caused even 
inguinal gland dissection to be approached with fear, is no longer a limiting 
factor. This operative procedure, although tedious and time consuming, is not 
technically difficult and is tolerated well by the patient. 

Certainly, procedures such as these must be given serious consideration and 
evaluation by trial if we are to progress in our efforts to increase the survival rate 
of the unfortunate victims of this disease. 


SUMMARY 


The lymphatic drainage of the penile structure is described. 

It is demonstrated that metastasis to the external and common iliac glands 
from cancer of the penis does occur. 

It is noted that the commonly accepted operative procedures for radical 
amputation of the penis do not permit the removal of all the lymph glands that 
may readily become involved with tumor cells. 

An operative procedure is presented which provides exposure for an adequate 
lymph gland dissection, and which can be performed in stages if warranted by 
the condition of the patient. 

The importance of perineal urethrostomy to the comfort of the patient has 
been brought out. 

A case in which this operative technique was performed has been describee. 


6 Young, H. H.: J. Urol., 26: 285, 1931. „ 

6 Mendelsohn, S. N. and Mansfield, R. D.: Surg., Gynec. and Obst., 92: 432, 1J51. 
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anatomy and technique OF HYDROCELECTOMY 

RIGDOX K. RATLIFF 

From the Department of Urology, St. Joseph’s Mercy Hospital. Ann Arbor, Mich. 

The technique of hydrocelectomy as employed by us is based on the anatomical 
dissections illustrated in the popular accepted texts. The drawings in Anson’s 
text are particularly good. In an exterior view of the inguinal region he shows the 
structural entities of the abdominal wall as they are related to the scrotal struc¬ 
tures. It is noted that the skin of the inguinal region is continued to become the 
specialized skin of the scrotum and the superficial fascia to become the dartos 
muscle replacing the heavy deposit of fat in the fascia above. The remaining four 
structures or layers that particularily demand our attention in considering the 
technique of hydrocelectomy are from within out: the processus vaginalis, in¬ 
ternal spermatic fascia, the cremasteric muscle and fascia and the external sper¬ 
matic fascia. The anatomy and relationship of these are best understood if the 
embryologic development is followed. 

The testicle and the spermatic cord in their descent through the inguinal 
canal push their way through the transversalis fascia at the abdominal inguinal 
ring and acquire therefrom an intimate investment, the internal spermatic or 
infundibuliform fascia. The testicle then encounters the lower border of the in¬ 
ternal oblique muscle from which it drags down fibers. This partial covering 
lying outside the internal spermatic fascia is the cremasteric muscle and fascia. 
Upon passing through the external oblique aponeurosis, the testicle gains its 
third outermost covering, the external speimatic or intercolumnar fascia. Thus 
the testicle and that part of the spermatic cord Rung outside the inguinal canal 
acquire three investments while that part behind the internal oblique has only 
one, the internal spermatic fascia. Our interest, of course, is primarily concerned 
with that portion lying without the inguinal canal and its three coverings. 

These three funicular coats, in addition to containing the constituents of 
the spermatic cord (vasa duct and vessels), also contain that very important 
structure of our study, the processus vaginalis. This, although minute in the 
normal male individual, is an uninterrupted peritoneal diverticulum from the 
abdominal orifice of the inguinal canal to its termination at the testis. The proc¬ 
ess widens when it reaches the testis to almost enclose that organ forming the 
visceral and parietal layers of the tunica vaginalis. The lack of complete closure 
of the vaginal process leaves the testis a retroperitoneal organ as it was before 
descent into the scrotum. Pathologic changes, congenital or otherwise, of or in 
this vaginal process account for the majority of the various types of inguinal 
hemiae and hydroceles. According to its anatomical location, a hydrocele mav 
be classified as to hydrocele of the testis, hydrocele of the cord, or hydrocele of 
both the testis and the cord. 


THE TECHNIQUE 

Based on the above anatomical considerations hydrocelectomv naturally and 
logically is limited to excision of that portion of the processus vaginalis involved 

1S1 
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in the cystic deformity. Simply, this means incision through the overlying five 
layers, careful dissection of the tunica and its excision. If carefully done with due 
consideration to blood vessel distribution little clamping and ligation need be 
done, hospitalization limited to 24 to 48 hours and postoperative morbidity such 
as hemorrhage, infection, swelling and recurrence held to a minimum. 

While an assistant immobilizes the scrotal mass a 5 or 6 cm. skin incision is 
made over the tense mass in line with the prominent vessels seen in the skin. 
The incision is then carried down through the next four layers, each of which by 
choice may or may not be dissected separately and recognized. When the tunica 
vaginalis or hydrocele sac proper is approached it is recognized by its pearly 
avascular translucent character and ease with which it may be ruptured. In 
the nonfibrotic case it separates freely from the internal spermatic fascia and 
need not be ruptured and is delivered through the overlying incision. As the 



Fig. 1. Illustrating anatomy and technique of hydrocelectomy 

margin between parietal and visceral layers is approached, a heavy network of 
blood vessels can be noted. By careless dissection these can be torn, followed 
by hemorrhage necessitating multiple ligations with subsequent edema. If, 
however, the internal spermatic fascia is carefully separated from the tunica 
vaginalis, the vessels may be carried with the fascia leaving a near bloodless 
parietal tunica for excision. The dissection is facilitated by the use of a spatula¬ 
like instrument originally intended for eye surgeiy but adopted by us for this 
particular procedure. The sac having been delivered, the fluid content is aspirated, 
opened and the parietal portion excised on a line as it approaches the testis to 
become the visceral portion of the tunica. No effort is made to remove tns 
structure although a part of the tunica vaginalis. The wound is closed in two 
layers using 2-0 plain catgut. A small Penrose drain is left in for 24 houis. 

Bydroceleetomy of the cord is a much simpler procedure. The approach bar mg 
been made as aforementioned and the hydrocele visualized, it may be de n ere 
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much as the meat of a grape is squeezed from its skin, the base ligated and the 
cyst excised in toto. 

Hydrocelectomy of both the testis and cord would of course utilize both tech¬ 
niques above described. 


SUMMARY 

A technique of hydrocelectomy based on anatomical logic and very similar 
to that technique described by Young is presented. 
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SCROTAL URETER: REPORT OF A CASE 


HUGH J. JEWETT axd A. PAGE HARRIS 
From the James Buchanan Brady Urological Iristitutc, Johns Hopkins Hospital, Baltimore 

In July 1950, a nine year old white boy (BUI 46358) was admitted to the Brady 
Institute of the Johns Hopkins Hospital for investigation of a hydronephrotic 
left kidney. 

Prior to this he had consulted his local physician because of persistent enuresis 
and dull right flank pain. Physical examination at that time revealed a large 
mass occupying the right upper quadrant. Excretory urography disclosed ab¬ 
sence of function on the right side, and moderate hydronephrosis on the left. 
The right kidney was explored elsewhere, and a large hydronephrotic sac 
removed. After his convalescence, he was referred to the Brady Urological Insti¬ 
tute for study and treatment of his left hydro-ureteronephrosis. 

Upon admission physical examination revealed scars of well-healed right 
lumbar and right inguinal herniorrhaphy incisions, and an easily reducible left 
indirect inguinal hernia. Blood chemical determinations, including nonprotem 
nitrogen, carbon dioxide combining power, chlorides, and glucose were all re¬ 
ported to be within normal limits. Urinalysis, at this time, showed nothing abnor¬ 
mal, chemically and microscopically. The hemoglobin and white blood cell count 
were within normal range. The phenolsulfonphthalein test was calculated as 65 
per cent excretion in 2 hours. A plain x-ray film of the abdomen showed a moder¬ 
ate sacral spina bifida occulta. Excretory urography confirmed the presence of a 
marked left hydro-ureteronephrosis with delayed excretion, and lack of filling 
of the pelvic ureter. Cystogram showed a large conical-shaped bladder without 
reflux up the left ureter. Because of inadequate visualization of the left pelvic 
ureter, retrograde pyelography was performed. This film, too, was not helpful, 
still failing to show the left pelvic ureter. One interesting thing about this film 
was the pooling of some dye in the region of the left ischiopubic ramus, which, 
in view of later findings, was diagnostic of the ureteral position. It was ignoie 
as probably representing external spillage. Cystoscopy revealed a normal pi os 
tatic urethra and bladder, with no evidence of lower urinaiy tract obstruction. 
A Xo. 4 olivary-tipped catheter passed easily to the left kidney. It was belietec 
that the obstruction must be at or near the ureterovesical junction causing t le 
dilatation of the upper urinary tract. Therefore, this region was surgically ex 
plored. 

The bladder was opened directly' and showed a slightly' prominent tiigone 
without hypertrophy. The left ureteral orifice was somewhat snug initially, u 
was finally' easily' dilated with a stiff bougie. With the bougie in place, the low m 
end of the ureter was explored. The lower 5 cm. of the ureter appeared pei ect y 
normal, but above that, as far as could be visualized, it was thick walled, di ate , 
and tortuous, with no extrinsic evidence as to its cause. Because of its toituosi y, 

Read at annual meeting, Mid-Atlantic Section, American Urological Associatio 
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the ureter did not assume the usual smooth curved course to the bladder. Resec¬ 
tion of the redundant portion of the ureter was therefore decided upon. After 
resection of 5 cm. of dilated ureter, and anastomosis of the two ends with 0000 
chromic catgut over a 14F T-tube, the ureter seemed to drain well when tested 
by irrigation. Before closure a wedge was removed from the posterior lip of the 
vesical neck because of the moderate atonicity of the bladder. The bladder was 
closed around a suprapubic mushroom catheter. 

The suprapubic tube was removed on the fourth postoperative dar\ On dis¬ 
charge on the fourteenth day, the kidney was draining well from the T-tnbe into 
a Davol bag. Blood chemical determinations never varied from their preoperative 
normal level. 

Four days after discharge the patient was re-admitted with fever of 104F. He 
had no other symptoms, and there was no alteration of the blood chemical 
analyses. This episode was thought to be caused by a severe urinary tract infec¬ 
tion with a transient bacteremia. This responded well to penicillin and strepto¬ 
mycin, and the patient was discharged in ten days, afebrile. 

Six weeks later the patient returned for removal of the T-tube. He had been 
asymptomatic and had been voiding small amounts of urine, although most of it 
had been passing through the tube. The day after admission a 16F catheter was 
placed into the urethra. Following this procedure the entire urine output drained 
through the urethral catheter. Two days following this the T-tube was removed. 
Excretory urograms, following its removal, showed moderate progression of the 
hydronephrosis since before the operation. A Xo. 6 ureteral catheter was then 
immediately passed with relative ease up the left ureter into the renal pelvis, and 
was followed first by a gush of urine, and then by constant drops indicative of 
obstruction. The catheter was left in place and drained satisfactorily for three 
days. There was another febrile episode which responded well to penicillin and 
streptomycin. Pursuant to removal of the ureteral catheter a retrograde injection 
of dye finally revealed the true nature of this boy’s condition. After injection of 
skiodan, the x-ray (fig. 1, A) revealed that the catheter entered the ureter at the 
normal location, but immediately curved downward and looped twice in the 
region of the scrotal sac, and finally ascended to the renal pelvis. After seeing 
the film, one could easily palpate the ureteral catheter in the left compartment 
of the patient’s scrotum. It became obvious at this time that nothing had been 
accomplished by the first operation, and that re-exploration for correction would 
have to be undertaken. 

A curved left lower quadrant incision was made, exposing the inguinal canal. 
A long loop of dilated ureter was immediately seen extending down into the 
scrotum. The fascial coverings of the ureter were dissected free and the ureter 
pulled up from the scrotum. It seemed to be somewhat adherent to the cord 
structures, but not to the testis. Between the two loops there was what appeared 
to be a mesentery which contained blood vessels. There was no hernial sac. The 
lower end of the ureter could be traced down into the pelvis where the previous 
anastomotic site could be palpated. About 20 cm. of the dilated, redundant 
thick-walled ureter was then resected, and the cut ends anastomosed over a 
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T-tube. Without the long redundant loop, the ureter assumed a normal position 
The T-tube irrigated well both up to the renal pelvis and through to the bladder. 
The wound was then closed, and the T-tube brought out through a stab-wound. 
This postoperative course was also uneventful except for slight fever on the 
fifth and sixth postoperative days. The patient was discharged two weeks later 
with the T-tube draining well, to return in one month for its removal. 

The patient returned after 1 month stating that about equal amounts of urine 
passed from the bladder as from the tube, and that it had been cloudy on occa- 



Fig 1. A, dilated ureteral loops containing catheter are visualized in 


left side of scrotum* 


B, obstruction at ureteropelvic junction, as yet untreated, causing persisten > 
nephrosis. Rest of ureter is perfectly normal following resection of 20 cm. ot le 
scrotal portion and oblique end-to-end anastomosis over splinting T-tube. 


sions. He had had no untoward symptoms during the intervening peiio . e 
tube then was removed, and the patient discharged in good condition after a ev 
days, voiding normally and without external drainage of urine. 

During the 5-month period following removal of the T-tube, the patient as 
been well symptomatically. Recent excretory urograms continue to siow a 
marked degree of hydronephrosis from a still unrelieved obstruction at t e uie 
teropelvic junction, but this is less than that existing at the time of discharge, 
ureter is visible, 50 minutes after injection of the dye, all the way to the i a er 
(fig. 1, B). Its course is normal, and its size is normal, indicating the success o 
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the uretero-ureteral anastomosis. Obstruction at the ureter op el vie junction is 
to be eliminated during the next admission. 

This case is presented as one of a scrotal herniation of the left ureter, undoubt¬ 
edly congenital in origin. Xo exact information is obtainable regarding the cause 
of the dilatation of the right upper tract. It is of interest to note that there was a 
right inguinal herniorrhaphy previous to the removal of the right kidney. One 
could speculate that perhaps the same condition existed on the right side as the 
left, thereby constituting a very rare congenital maldevelopment. 

In a review article ( J. Urol. 38: 450, 1937) Dourmashkin reported 71 cases of 
herniation of the ureter: 27 inguinal, 33 femoral, and 11 scrotal. Of the 11 cases 
of scrotal ureter, six were associated with a hernial sac containing other struc¬ 
tures, but only four similar to the case herein presented. In 1 case the variety 
was not stated. Dourmashkin proposes that this abnormal position of the ureter 
is the result of its having been drawn into the scrotum by the descending testis 
during fetal life. 

1201 N. Calvert St., Baltimore 2, Mil. 
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GANGRENE OF THE SCROTUM AS A COMPLICATION OF 
RETROPERITONEAL INFECTION 

JAMES C. COPE and VICTOR B. BUHLER 

The unusual condition known as idiopathic scrotal gangrene may result from a 
variety of causes. These were listed by Whiting as 1) the action of bacteria, 
either by production of toxins or interference with the blood supply, 2) interfer¬ 
ence with nutrition by' other than bacterial means, 3) mechanical or chemical 
action, 4) thermal trauma, and 5) injury of the trophic nerves. 

Two cases of gangrene of the scrotum have recently' been observed at our hos¬ 
pital, both of which presented unusual clinical and postmortem findings, indicat 
ing that the condition was secondary to retroperitoneal infection. We are unable 
to find a reported case in the literature in which a similar etiology is described 


CASE REPORTS 


Case 1. An elderly' white man was admitted in a semicomatose state. No his¬ 
tory' was available. Essentials of the physical examination: temperature, 102F; 
pulse, 120; blood pressure, 94/72. Mouth: tongue and mucous membranes were 
diy. Chest: clear to auscultation and percussion. Heart: tachycardia, rate regu¬ 
lar, no murmurs or thrills. Abdomen: marked tenderness, especially on the right 
side, moderate distention, rebound tenderness in the right lower quadrant. Geni¬ 
talia : swelling and gangrene of the lower portion of the scrotum and a small right 
inguinal hernia. 

Laboratory' data: white blood cells, 6,900, hemoglobin, 97 per cent. Blood 
sugar, 115 mg per cent; nonprotein nitrogen, 114 mg. per cent; creatinine, 13 mg. 
per cent; total protein, 9.6 mg. per cent. Urine: alkaline in reaction, specific 
gravity', 1.017, albumin 3 plus, sugar negative, loaded with amorphous sediment, 
few pus cells; benzidine test was positive; no casts were seen. 

Clinical impression: 1) right strangulated inguinal hernia; 2) possible torsion 


of the testicle. 

Progress: A right inguinal incision was made and a small indirect hernia vas 
observed. The cord structures were gangrenous to the internal ring. Theie vas 
a wide excision of the gangrenous tissue, with removal of the right cord and tes 
tide. The patient was returned to the ward in poor condition and expiied 1- 
hours later. A culture taken at the time of surgery' showed Escherichia coli, Pio 
teus fecalis, and a hemoly'tic stapliydococcus albus. No anaerobic cultuies veie 
made. 

Autopsy' findings: The peritoneum contained approximately' 400 cc c ° u 5 
straw-colored fluid. There was no exudative peritonitis. A ruptured appen ix 
was retrocecal in position and had caused an intense, necrotizing inflammatoiy 
reaction in the retroperitoneal tissues, extending forward along the latera 
to the internal inguinal ring and following along the spermatic cord downnai 
into the scrotum. A correlation of the autopsy' findings with the findings o 
surgical specimen indicated that the inflammatory' process had follov ed a on B ie 
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cord and involved all layers but was confined within the limits of the external 
spermatic fascia. The testicle and epididymis were not gangrenous, but the sub¬ 
cutaneous scrotal tissues were involved in the gangrenous process. There was a 
septic thrombosis of one of the large veins of the pampiniform plexus. 

Final diagnosis: Ruptured acute gangrenous appendix (retrocecal) with retro¬ 
peritoneal para-appencliceal abscess and gangrene extending into the scrotum. 

Case 2. A white man, aged 3S, had been drinking approximately 1 quart of 
whiskey a day for the past 12 days. Four days before admission there was gradual 
onset of pain in the lower abdomen. The folloving day the pain was more severe 
and a private physician was called, who advised hospitalization. The physician 
reported that there were no positive physical findings at this time. The patient 
refused hospitalization, stating that he had had previous attacks from which he 
had always recovered following the use of enemas. On the morning of admission, 
2 days later, at 5:00 a.m., he was awakened by a severe pain in the abdomen, with 
abdominal distention associated with profuse perspiration. His wife noticed 
swelling of the scrotum at this time. The physician was again called, who insisted 
upon hospitalization. 

Physical examination showed a well-developed and nourished white man, 
acutely ill, in shock, with cold skin, profuse perspiration, and very apprehensive. 
Eyes: pupils dilated. Mouth: poor oral hygiene. Chest: bronchial vesicular breath 
sounds, no dullness. Abdomen: marked distention; generalized tenderness; no 
hernia. Rectal: liquid feces of a light yellow color. Prostate: not unusual. Scro¬ 
tum: swollen, with a bluish discoloration. 

Laboratory data: white blood cells, 12,500; hemoglobin, SS per cent. Blood 
sugar, 297 mg. per cent; creatinine 7.8 mg. per cent; nonprotein nitrogen, 72 mg. 
per cent; chlorides435 mg. per cent; carbondioxide combining power, 60 vol. per¬ 
cent; calcium, 6.5 mg per cent; phosphorus 5.4 mg per cent. Urine: acid in reac¬ 
tion, showed a trace of albumin, with 15-20 white blood cells and 10-12 red 
blood cells per high power field. 

The patient continued in a state of shock in spite of supportive therapy and 
expired 12 hours after admission. 


Essential autopsy findings: The abdomen was distended and tympanitic- 
there were no scars or striae. The scrotum was swollen approximately four times' 
its normal size, was edematous, more film in consistency than usual edematous 
tissue, and was a light bluish-brown color. The penis was not unusual. There was 
a small amount of dark reddish brown fluid in the peritoneal cavity and there 
was a butyric acid odor. The gastrohepatic ligament, was film in consistency and 
had a brownish purple color. A similar reaction was present beneath the posterior 
peritoneal wall, extending upward into the mesentery of the small bowel The 
process was more intense in the area of the pancreas and extended both upward 
and downward, as well as laterally, into the gutters. The appearance was een 
orally the same, being a purplish-brown color, firm in consistencv and covered 
with spotty areas of fat necrosis that were whitish to grayish-vellow in color 
The process extended upward and involved both the anterior and the 
terior boundaries of the foramen of Winslow, laterally and downward in the' 
retroperitoneal space. On the right, it extended behind the cecum but d'd 
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not extend into the pelvis. On the left, it extended down the gutter and into 
the mesentery of the descending and sigmoid colon. It followed the sper¬ 
matic artery downward and involved the left spermatic cord. The subcuta¬ 
neous tissues of the entire scrotum were involved in the same gangrenous process. 
The left testicle was not involved. There was a small amount of fluid in the 
tunica vaginalis on the right. The epididymis was tense and was brownish-purple 
in color. This process was confined to the limits of the cord by the external sper¬ 
matic fascia, and did not involve the subcutaneous tissue over the inguinal canal. 
Microscopic studies confirmed the gross postmortem findings. 

Diagnosis: 1) Acute hemorrhagic pancreatic fat necrosis; 2) acute peripancre- 
atic and retroperitoneal fat necrosis, with extension of the necrosis into the 
mesentary, lateral gutters, and into the scrotum. 


COMMENT 

The anatomical basis for this spread of the gangrenous process from the retro¬ 
peritoneal space becomes apparent when one remembers that the processus 
vaginalis traversing the inguinal canal carries with it a layer of the transversalis 
fascia and the external oblique muscle. These are the internal and external sper¬ 
matic fascia which form a sheath about the cord until it reaches the upper part 
of the tunica vaginalis, where it disappears in the subcutaneous tissue of the 
scrotum. The patent processus vaginalis atrophies, leaving the tunica at its distal 
end with a fibrous cord extending from the upper portion of the sac to the pen- 
toneum. The retroperitoneal tissue is continuous through these two tubular 
fascial structures with the subcutaneous tissue of the scrotum. Following this 
route, any retroperitoneal process would first make itself apparent in the subcu¬ 
taneous tissues in the scrotum. It would then extend upward toward the lowei 
portion of the abdominal wall and thereafter follow the course of extravasate 


UlllltJ. 

A search of the literature since 1905 fails to jdeld reports of a similar type o 
spread. That such anatomical boundaries do exist has been demonstrated J 
Schuller, Bell, Counseller and Butsch. These authors report surgical emphysema 
of the scrotum following operations on the kidney, in which the air had trave e 
along the retroperitoneal space into the scrotum. Counseller and Butsch piesen 
x-ray plates showing the air in the retroperitoneal tissues, in the inguinal cana 
and in the subcutaneous tissue of the scrotum. Bell states that in such a condition 


the scrotum may attain the size of a football. . , 

Because our cases were similar to the reported instances of “idiopathic scro a 
gangrene,” a correlation of clinical and pathological findings of our cases an 
those reported in the literature was attempted. The first review of these cases 
was made by Whiting in 1905. In 1920, Randall presented 16 new cases. In one o 
these, case 8, the onset of the scrotal gangrene occurred 9 days aftei the onse o 
the illness. In this case there was vomiting and abdominal distention with ten e 
ness. The case ended fatally, but no autopsy was reported. We believe this c ° u ^ 
have been a case of retroperitoneal infection, with subsequent involvemen 
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the scrotum. In the other cases presented by Randall the patients recovered, or 
presented no abdominal findings. 

Gibson reviewed 206 cases in 1930. There are no autopsy findings reported 
except in one case presented by Gibson himself, in which no retroperitoneal lesion 
was found. In this entire series of 206 cases, no mention was made of an extension 
of a retroperitoneal infection into the scrotum. 

Since Gibson’s report, 14 more cases have been added. Castle reported a case 
with fatal termination, without autopsy findings. Bmnn and Ferris reported a 
case of idiopathic scrotal gangrene, which occurred 6 days following an appendec¬ 
tomy. This patient presented a course which was typical of idiopathic scrotal 
gangrene with recovery. We believe that in this case there is a possibility that 
the scrotal infection was the result of a retroperitoneal inflammatory process. 
Other cases have been reported by Linder and Levitas, Gorowitz, Brown and 
Smith, and Shafiroff, in which the lesion followed a circumcision. Rose presented 
2 cases; the first followed a typical course; the second followed a known case of 
pyelonephritis and cystitis. There is a possibility that this case may have resulted 
from retroperitoneal infection. Howard reported a case and detailed a method of 
plastic surgery repair. Marchildon reported 2 cases with recovery. Bertoglio and 
Ratliff reported 2 cases of gangrene of the scrotum with previous urethral 
disease. Mansfield reported a case with recovery. 

In none of Gibson’s 206 cases, or the 14 subsequently reported, has mention 
been made of scrotal gangrene resulting from a retroperitoneal infection. Our 2 
cases clearly demonstrate extension of a retroperitoneal gangrenous process into 
the scrotum with resultant scrotal gangrene. We believe there is adequate ana¬ 
tomical basis for such an extension. It is possible that many cases of so-called 
idiopathic scrotal gangrene could have resulted from a retroperitoneal infection 
as indicated in the various case reports, but either the absence of autopsy find¬ 
ings, or recovery of the patient probably explains the fact that no previous 
similar etiology has been reported. We do not offer this as the only obvious etio- 
logic mechanism by which scrotal gangrene occurs, but wish to emphasize that 
retroperitoneal infections must be considered in the differential diagnosis of this 
condition. 


SUMMARY AND CONCLUSION 

Two cases of scrotal gangrene are reported associated with a retroperitoneal 
gangrenous process. A short anatomical description of the inguinal region is 
given, showing the possibility of spread from the retroperitoneal space into the 
scrotum. We cannot find, in a review of the literature of “idiopathic scrotal gan¬ 
grene,” mention of retroperitoneal infections as a possible causative factor, but 
three of the reported cases suggest such a retroperitoneal infection to us. It is be¬ 
lieved that retroperitoneal lesions must be included in the differential diagnosis 
when gangrene of the scrotum develops. ‘ ° ’ 

Professional Bldg., Columbia, Mo. 
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SOLITARY REA'AL CYSTS 


CHARLES H. deT. SHIVERS and HERBERT D. AXILROD 
From the Department of Urology. Atlantic City Hospital. Atlantic City, A . J. 


Solitary cysts of the kidney are encountered infrequently in the average clinic, 
although the literature contains a number of reports on this type of renal lesion. 
Recently, the head pathologist at one of our large medical schools informed us 
that he had not seen a case of solitary renal cyst at the autopsy table for the past 
two years. Prior to 192G, Young found no case of simple renal cyst in 12,500 
admissions to the Brady Urological Institute. Later, Fish diagnosed 32 cases in 
12,000 urological admissions. At the Brady Foundation in the Xew Y'ork Hospital 
IS cases of simple cysts were reported between the years of 1921 and 1943. In 
four of these, more than one cyst was present in the affected kidney. Hepler, in 
1930. collected 249 cases from the literature. Of these, 212 cases were serous 
cysts and the remaining hemorrhagic. To this group he added seven of his own, 
four serous and three hemorrhagic. Simple cysts of the kidney are more frequently 
diagnosed today because of the improvement in our methods of preoperative 
study and the fact that the urologist has the possibility of such a condition in 
mind. 

Solitary cyst of the kidney must be distinguished from polycystic disease as 
well as specific cystic conditions of the kidney such as hydatid disease, deimoid 
cysts and cystic degeneration of tumor. It must also be distinguished from hydro- 
calycosis in which a cyst-like cavity is found which communicates with the pelvis 
by a narrow opening. 

The true solitary cyst is generally found in the renal cortex and usually the 
greater part projects from the surface of the kidney. Less commonly, the cyst 
may be in close relationship with the renal pelvis. These cysts may vary from 1 
cm. in diameter to an enormous size such as one reported by Carling in 1934 which 
contained over 25 pints of fluid. 

The cyst wall is generally composed of fibrous tissue fined with a single layer 
of flat endothelium, but in the larger cysts, the endothelial fining is frequently 
absent over many areas. These large solitary cysts are most commonly found at 
the poles of the kidney, the lower pole being a more common site than the upper. 
This may be accounted for, in part, by the fact that those located at the lower 
pole of the kidney are more easily diagnosed, as the cyst wall can occasionallv be 
observed in a film of the kidney. 

The cyst contents are usually simple serous fluid, though at times one may find 
blood. The hemorrhagic cyst is often considered evidence of malignant degenera¬ 
tion or associated with a renal neoplasm. This is so in about 30 per cent of the 
cases, but in only 2 per cent, where the cystic contents are not bloody, are thev 
malignant. Many of these cases are associated with other renal lesions,’the most 
frequent being chronic nephritis and the least common tuberculosis 
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While hematuria is one of the common findings in tumor of the kidney, and 
reported by Hinman and Howes as the initial clinical manifestation in approx¬ 
imate^ 40 per cent of patients suffering from this disease, it is interesting to note 
that it occurs much less frequently in the presence of serous cysts of the kidney. 
Braasch reports that gross hematuria was noted in 13 per cent of his series of 
cases, but he believes that associated renal lesions caused the hematuria in some 
cases. In Prather’s experience with solitary cysts of the kidney, gross hematuria 
was a rare symptom and microscopic hematuria infrequent. It appears from a 
review of the literature that gross hematuria is far less common in solitary cyst of 
the kidney than in renal malignancy. 

The etiology of solitary cysts of the kidney is a subject of considerable contro¬ 
versy and many authorities frankly admit that the cause is undetermined. There 
are two schools of thought, however, one favoring the congenital origin on the 
same basis as that used to explain polycystic disease but with only one tubule being 
involved in the formation of the cyst. A second group favors an acquired etiology 
since it is rather common knowledge that these cysts appear in later life at a time 
when one is more apt to find organic disease of the kidney in which scarring and 
other damage have occurred. Some emphasize interference of the blood supply; 
others, obstruction to the tubules as a primary mechanism of cyst formation; but 
all agree that the lesions are secondary to some previous organic disease. 

We herewith present 3 cases of solitary cyst of the kidney admitted to the 
Atlantic City Hospital within the space of three months. 

CASE REPORT 

Case I. A 44 year old white man was admitted to the hospital on June 14, 
1951 with the complaint of intermittent right upper quadrant and epigastric pain 
of 6 years duration. The pain was dull and radiated to the right costovertebial 
angle and the right shoulder. It was not relieved by analgesics but there was some 
relief obtained by assuming the recumbent position, except when hung on the 
right side. Activity aggravated the discomfort. Attacks lasted a week or two anc 
occurred at intervals of 2 or 3 months. No other symptoms referable to the genito- 
urinary tract were present. The remainder of the history was noncontributoij • 

Physical examination was negative except that the blood pressure was 160/80 
and tenderness was present in the region of the right kidney on bimanual palpa¬ 
tion and fist percussion at the costovertebral angle. The laboratory tests veie 
entirely negative including urinalysis. Because of the location of the pain, a ga 
bladder study was made which proved negative. Excretory urograms suggestec a 
space occupying mass in the right kidney and a retrograde study confirmed t ns 
finding (fig. 1). . 

At operation, the right kidney was exposed through the usual flank incision. 
A large cyst was found protruding from the midportion of its convex boi ei 
(fig. 2). Straw colored fluid was obtained by aspiration, following which the iee 
portion of the cyst was excised. The cyst extended deeply into the parenc lyma, 
practically bisecting the kidney, but there was no communication w it 1 
pelvis. The intrarenal portion of the cyst wall was cauterized vith 50 pei cen 
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Fig. 1. Case 1. Pieopeiativc light ictiogiade prelo-uioteiogiam showing modciato 
deformity of middle eal\\ with nounal true pelvis. 
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and parenchyma (fig. 3). The kidney was replaced in its bed and the wound was 
closed in layers with drainage. 

Histological study of the excised ey^st wall revealed that it was composed of 
dense connective tissue and lined with flattened endothelial cells. Occasionally 
one may see elements of renal tubules with hyaline casts. There was no evidence 
of malignancy (fig. 4). The fluid from the cyst was clear and straw colored. It was 
alkaline and the sediment contained 30-40 red blood cells and 0-2 white blood 
cells per high powered field after centrifugation. Four Papanicolaou smears of the 
centrifuged sediment revealed no malignant cells. 



Fig 3 Case 1. Free portion of cyst wall being excised with cauterization and repair. 


The patient made an uneventful recovery and was discharged ten days after 
the operation with a blood pressure of 120/70. He was entirely asymptomatic 
with a normal right pyelo-ureterogram (fig. 5). 

Case 2. A 62 year old white man was admitted to the Atlantic City Hospita 
for operation on Agust 10,1951 v ith a diagnosis of solitary cyst of the left kidne} 1 . 
Four years prior to this admission, he had had an attack of hematuria follow ing 
an appendectomy'. Studies at that time revealed the presence of what was thought 
to be a cyst of the left kidney, but the patient refused surgery. A recent urologica 
work-up confirmed the original diagnosis of a grapefruit sized mass attached to 
the lower pole of the left kidney (fig. 6, .4). 
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physical examination on admission 
increase in the blood pressure, which w: 



Fig. 4. Case 1. Photomicrograph of cvs 
cells lining inner wall. X120. 


revealed nothing unusual except some 
is 160 100. with a grade 2 sclerosis of the 



wall showing remains of flattened endothelial 



rns. 5 Case 1. Postoperative retrograde right pyelo-ureterograin showing normal 
renal pelvis. 


retinal arteries. The laboratory tests were all entirely negative with the exception 
of a few red blood cells in the urine. 

At operation, the left kidney was exposed through the usual flank incision and 
completely freed. A large grapefruit sized cyst protruded from the anterior sur¬ 
face of the lower pole. A clear, anther colored fluid was aspirated. The free portion 
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of the cj'st wall was excised. There was no communication with the pelvis. The 
cut edge of the cyst wall was attached to the true capsule of the kidney with a 
continuous suture of No. 00 chromic catgut. The intrarenal portion of the cyst, 
wall was cauterized with 50 per cent phenol in glycerine followed by neutraliza¬ 
tion with 95 per cent alcohol. Histological study of the excised membrane re¬ 
vealed that it consisted of hyalinized connective tissue with an occasional atrophic 
renal tubule. After centrifugation, the sediment of the cyst fluid contained an 
occasional polymorphonuclear leukoc 3 r te. There was no evidence of malignancy. 

The postoperative course was uneventful. The patient was discharged on the 
eleventh postopei-ative day; the blood pressure was 136/94, which was an im¬ 
provement over the preoperative level of 160/100. The cjrnt was so located that 
it may have interfered with renal circulation. Except for the absence of the cyst 
shadow in the x-ray film, there is very little difference between the preoperative 



Fig 6. Case 2. A, preoperative pyelo-ureterogram showing location of cyst on anteri 
surface, lower pole of left kidney, with some broadening of inferior calyx due to pressur . 
No deformity of true pelvis. B, postoperative left pvelo-ureterogram showing more nor 
lower major calyx. 

and postoperative appearance of the left renal pelvis; however, we believe that 
there is less dilatation of the inferior calyx in the latter (fig. 6, B). 

Case 3. A 56 year old man was admitted to the Atlantic City Hospital on 
August 1, 1951 with a history of prostatism of 3 months duration. He was sub¬ 
jected to our routine preoperative studies which we emplo.y in prostatic cases. 
An excretory urogram suggested a mass lesion in the lower pole of the left kklnej. 
Cystoscopy revealed a diffuse cystitis but no significant degree of obstruction 
of the vesical neck. There was no residual urine. Retrograde pyelogiams su 
stantiated the finding of a definite space occupying lesion in the lower pole of t re 
left kidnej r (fig. 7). Upon close questioning, he now admitted that foi m ‘ m J 
years he had experienced left upper quadrant discomfort which had been ascii e 

to a psychoneurotic tendency. ^ mo/rn 

Physical examination was complete!}' normal. The blood pressure vas -V 
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Fig. 7. Case 3. Preoperative left pielogram showing some deformity of calyces sug¬ 
gesting space-occupj ing mass with no impingement on renal pelvis 



t r Ulney CWC 3 ‘ Gr °” appClrancc of c -' st occu PF ,n e interior surface of lower pole of 
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No abdominal masses were palpable and no costovertebral angle tenderness. 
Rectal examination revealed a small benign prostate. Laboratory findings were 
all within normal limits except for the urinalysis which revealed a heavy infection 
with Pseudomonas aeruginosa. 

The kidney was exploi’ed through the usual flank incision. A grapefruit sized 
cyst protruded from the anterior surface of its lower pole (fig. 8). After aspirating 
serous fluid, the free portion of the cyst was excised. The cyst extended toward 



Fig 9 Case 3 Excision of free portion of cyst wall with cauterization and repair 


the hilum but did not communicate with the pelvis. The cut edge was sutured 
with a continuous suture of No. 00 chromic catgut. The remainder of the cyst 
wall v as cauterized with 50 per cent phenol in gljmerine and neutralized with 9 o 
per cent alcohol (fig. 9). The kidney was replaced in its bed and the wound close 
in layers with drainage. 

Histological study of the cyst wall revealed hyalinized connective tissue \\ it i 
a few thick walled blood vessels and scattered remnants of renal tubules. Papa¬ 
nicolaou stain on the sediment of the cyst fluid revealed no malignant cells. 
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The patient made an uneventful recovery and was discharged eleven days 
postoperativelv. The left upper quadrant abdominal symptoms formerly present 
disappeared following the operation and have not recurred to date. A postopera¬ 
tive pvelo-ureterogram revealed a normal pelvis (fig. 10). 

There was no evidence of impaired renal function in the three cases reported. 
In fact, in two, the divided quantitative specimens showed a larger percentage of 
dve excreted by the kidney containing the c\ st. 



Fin. 10. Case 3. Postoperative pyelo-ureterogram demonstrating normal left renal 
pelvis. 


DISCUSSION 

As one can see, in regard to symptoms, there is no definite clinical pattern. 
The symptoms produced by any particular cyst depend chiefly on its location 
and the degree of pressure, if any, which it exerts on the renal parenchyma, pelvis, 
calyces, ureter or other abdominal organs. Many of the cases give no symptoms 
whatsoever, the lesion being discovered during a routine examination of the 
upper urinary tract. 

Of the 3 cases we have reported, it is interesting to note that the only one hav¬ 
ing significant subjective symptoms was the one in which the cyst was found 
protruding from the lateral border of the kidney. We believe from its size and 
location that it exerted a greater amount of intrarenal pressure. To explain some 
of the symptoms complained of by this patient, we became interested in the in¬ 
nervation of the kidney and found that the sensory nerve fibers enter the cord 
with the tenth, eleventh and twelfth thoracic nerves and one would assume that 
the sensory findings from intrarenal pressure would be referred to the areas 
supplied by these nerves; that is, the lower thorax and upper abdomen. However, 
we could not explain the pain in the shoulder on the basis of the renal innervation. 

The physical examination is most important. One can sometimes palpate a 
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mass in the region of the kidney. If the kidney is freely movable, its size, contour 
and consistency can be more accurately estimated, but it is most difficult to 
decide between tumor and cyst. X-rays and pyelograms are the greatest aid in 
determining the presence or absence of a tumor mass in the kidney' and in differ¬ 
entiating between a malignant tumor and a solitary cyst. A plain film of the 
abdomen will determine the size, shape and location of the kidney and in some 
instances, the outline of the cyst wall. However, occasionally these rounded out¬ 
lines projecting from the renal mass and taken to be cysts in the preoperative 
study may subsequently prove to be tumor. 

Calcification in renal cyst is not common, although our last case (not included 
in this series) showed a small area of calcification in the region of a large cyst 
occupying the upper pole of the kidney. 

In regard to the value of excretory versus retrograde pyelograms, we feel 
that both play'- an important part in the diagnosis and should be used routinely. 
As a rule, the retrograde study' is more informative, although occasionally a uro¬ 
gram will give information which cannot be obtained by' the former procedure. 

In our limited experience with solitary' cysts of the kidney', we have noted that 
there has never been the obliteration of the caly'ces nor deformity' of the true 
pelvis commonly' seen in tumor of the renal parenchyma. Our py'elograms have 
shown principally deformity', consisting of dilatation, displacement or flattening 
of the calyces. We are cognizant of the fact, however, that both tumor and cyst 
of the kidney are space displacing lesions and that either one, in the proper 
location and of sufficient size, might cause pelvic deformity'. 

We do not wish to leave the impression that the differential diagnosis between 
malignant tumors and solitary cysts of the kidney can be made in the average 
case preoperatively, although we believe that in the presence of a solitary cyst, 
there is less likelihood of a deformity of the true pelvis. 


SUMMARY 

Various aspects of solitary' renal cysts have been discussed. AVe have presented 
three cases emphasizing the symptomatology, differential diagnosis and suigica 
treatment of this entity. 

Wc wish to express our sincere appreciation to the artist, Mr. AAhlliam P- 
Didusch, for the beautiful illustrations which accompany' this paper. 


121 S. Illinois Ave., Atlantic City, N. J. 
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ARTERIOVENOUS FISTULA OF THE RENAL VESSELS: CASE REPORT 
AND REVIEW OF THE LITERATURE 


Col GLADEX R. HAMILTON (MC, USA), Lt. Col. RAYMOND J. GETZ, CMC, 
USA) and Major SHEPARD JEROME (MC, USA) 


From the Urology Service, Brooke Army Hospital, Brooke Army Medical Center, Fort Sam 

Houston, Texas 


The purpose of this paper is to present the fourth proven case of arteriovenous 
fistula of the renal vessels. It is the first case recorded wherein the fistula forma¬ 
tion was due to neoplastic infiltration. 


CASE REPORT 

A 29-year old white male Army officer was admitted to Brooke Army Hospital 
on September 19, 1950 with the chief complaints of cough, recurrent headaches, 
mild difficulty in breathing and fatigue. He was transferred from a nearby Army 
hospital with the diagnosis of Boeck’s sarcoid of the lung, and hypertension, 
cause undetermined. 

His present illness began in the spring of 1950 when the patient noted the 
gradual onset of fatigue, listlessness and lack of ambition. At this time, he began 
having high frontotemporal headaches. In May 1950, he first noted a dry hack¬ 
ing cough with some difficulty in taking a deep breath. He was treated sympto¬ 
matically by his dispensary physician and in August 1950 he had a more acute 
episode of dyspnea with a “whistling” in his chest. At this time, examination 
revealed an elevation of blood pressure recorded as 180/110 mm. mercury. The 
patient was admitted to the hospital for investigation. 

During the course of study, the chest x-ray revealed hilar lung lesions sug¬ 
gestive of Boeck’s sarcoid. In addition, the persistent hypertension was noted 
and the patient was then transferred to Brooke Army Hospital. Past history 
and family history were noncontributory. 

At the time of admission to Brooke Army Hospital, examination revealed a 
well-developed, well-nourished, apprehensive white male in no acute distress. 
Examination of the head and neck was negative. Funduscopic examination re¬ 
vealed a grade 1 arteriolar constriction. The lungs were clear to auscultation and 
percussion. There was suggestion of mediastinal widening in the second, third 
and fourth interspaces. The heart was enlarged to percussion, with the left 
border being at the left anterior axillary line in the sixth interspace. There was 
a grade 1 systolic murmur which faded toward the base. Pulse was 90, of good 
Quality and regular. Blood pressure: Right arm 170/92; left aim 1G8/100; left 
leg 220/120. Abdomen was scaphoid in type and no tenderness or masses were 
noted. A loud bruit was heard in the left lumbar area below the left costal mar¬ 
gin. 1 he genitalia were normal. Neurological examination revealed no abnormali- 
t ies. 

Laboratory and x-ray studies: Urinalysis and blood studies were within nor- 
Accepted for publication September IS, 1951. 
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mal limits. Serology was negative; urea clearance was normal. Blood urea nitro¬ 
gen was 18.5 mg. per cent. A chest x-ray taken shortly after admission revealed 
a cardiac silhouette grossly enlarged with hypertrophy or dilatation of the left 
ventricle (fig. 1 , A). The CT ratio was 18/31; prominence of the pulmonary 
conus was also noted. There were bilateral enlargements of the hilar glands 
consistent with the diagnosis of Boeck’s sarcoid. An electrocardiogram on Septem¬ 
ber 20, 1950 revealed a left ventricular preponderance. An excretory urogram le- 
vealed a normal right kidney and ureter; on the left side the collecting system 
could not be well demarcated, although there appeared to be elongation of the 
calyces of the left kidney. Scalenus anticus lymph node biopsy was performed and 
this revealed only chronic lymphadenitis. Bone marrow studies revealed normal 
granulopoiesis, erythropoiesis and thrombopoiesis. The patient was then referred 



Fig. 1 A, roentgenogram of chest on admission demonstrating cardiac hjpertro^) ^ 


and enlarged hilar nodes B, retrograde pyelogram shoving space-occupying 
kidney. 


lesion of left 


to the Urology Clinic by the Medical Service. On September 25, 1950, letiogia 
pyelography was performed. This again demonstrated a normal right ki uej 
The left collecting system had a bizarre appearance with elongation and c i a a 
tion of the superior calyx (fig. 1, B ). , 

The clinical impression was that this patient had a space-occup 3 r ing esion o 
the left kidnej r producing an arteriovenous fistula, accounting for the lou rui^ 
heard over the left renal area. The patient was then transferred to the i° °t-J 


Service. i 

On September 26, 1950, a left nephrectomy was performed througi ue us ^ 
left lumbar incision. At operation, it was noted that the kidney was lep ace 3 
a tumor mass occupying over two-thirds of the kidney tissue. There veie ® 11 ' 
pie engorged large veins in the perirenal fat As the kidnc 3 r vas iee > 1 
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noted that the renal vein was markedly enlarged. After the application of pedicle 
clamps, the elevated blood pressure stabilized at a new low level of 100/60. 
Following removal of the kidney, it was noted that there was extension of tumor 
tissue into the enlarged renal vein; however, there was no extension of tissue 
beyond the point of excision. 

Pathology report: Gross: The specimen is labeled “left kidney” and weighs 
550 gm. It measures 15 by 8 by 8 cm. Perinephritic fat remains attached to the 
capsule. The external surface of the kidney is irregular, lobulated, and many 
small hard nodules are palpated on the surface. The renal capsule is markedly 
adherent throughout. It can only be stripped from a small area at the lower pole. 
A fistulous connection can be demonstrated between the renal artery and renal 
vein by passing a probe from one vessel into the other, (fig. 2). The renal vein 



Fig. 2. Artist’s conception of pathological specimen demonstrating arteriovenous 
fistula. 

is grossly filled with tumor mass. On cross section, the entire renal mass appears 
to be filled with tumor tissue except the extreme lower pole. At the superior 
pole, there is a large tumor mass measuring 5 cm. in diameter which has a ne¬ 
crotic area near its middle measuring 2 cm. in diameter. Representative sections 
were taken from all portions of the kidney. 

Microscopic examination: Sections taken through the kidney tumor show it 
to be composed of a papillary type of growth forming numerous projections as 
veil as numerous acini. The individual cells generally are rather large and show 
clear to slightly granular cytoplasm. Their nuclei are round to oval and generally 
contain finely granular chromatin. Many of them contain rather prominent 
nucleoli. Both the cells and the nuclei vary considerably in size and shape. Mi¬ 
totic figures are moderately common. In most areas the tumor assumes a papil¬ 
lary or acinous-like arrangement; however, in some areas the cells grow in rather 
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broad sheets. Considerable areas of the tumor show quite marked necrosis and 
degenerative change. The tumor actively invades the surrounding kidney sub¬ 
stance which is also compressed by its growth. There is a very extensive growth 
around the hilus of the kidney and small fragments of tumor tissue are seen in 
small arteries and veins. The tumor tissue which was grossly seen in the renal 
vein is not demonstrated in these sections. A portion of the kidney taken from 
the uninvolved area near the lower pole shows nothing unusual except for some 
postoperative degenerative change. This is an actively growing malignant adeno¬ 
carcinoma of the kidney with most of the cells of the clear cell or hypernephroma 
type. Diagnoses: Kidney, adenocarcinoma; renal vein, adenocarcinoma, second¬ 
ary; renal artery and vein, arteriovenous fistula. 

Postoperatively the patient convalesced well. His blood pressure became 
stabilized at 140/90 mm. of mercury. The bruit was no longer heard postopera¬ 
tively. By October 12, 1950 the patient was considered to be sufficiently recovered 
to be sent on a convalescent leave. On his return, a review of the chest x-rays 
was made by the chest consultant and the consensus of opinion was that despite 
the adenocarcinoma of the kidney, the lesion was still considered to be Boeck’s 
sarcoid. A followup chest x-ray on January 4, 1951 showed no change in the hilar 
nodes and a reduction in the size of the cardiac shadow with the CT ratio being 
14.5/31 cm. The patient was discharged to full military duty on January 19, 
1951. 

DISCUSSION 

Arteriovenous fistula of the renal vessels is a rare entity. Varela reported the 
first case in 1928. His patient was a 28-year old male with severe cardiac de¬ 
compensation and mild hypertension (160/80). The origin of the lesion was sus¬ 
pected clinically by the presence of a murmur in the right lumbar area and proven 
at autopsy. The fistula formation was believed due to erosion from a congenital 
aneurysm of the renal artery. Rieder’s case similarly had severe cardiac decom¬ 
pensation but with definite hypertension (220/120). A thrill and bruit heard in 
the right lumbar area aroused suspicion of the nature of the lesion preoperatively. 
A congenital aneurysm was believed to cause this lesion; however, this patient 
did have a history of right flank injury in 1940. Nephrectomy cured this patient. 
The third ease, reported by Pearse and MacMillan in 1947, showed only gioss 
hematuria clinically. There was no cardiac decompensation, no hypertension, 
and no bruit was noted preoperatively. On examination of the surgical speci¬ 
men, an arterial and a venous aneurysm were found with a fistulous communica¬ 
tion between them. The authors believed these to be congenital aneurysms with 
erosion forming the fistula. Our case presented hypertension and a loud bruit 
over the left kidney, leading to the preoperative suspicion of arteriovenous fistula. 
In the three cases previously reported, the cause of the fistula-formation was be¬ 
lieved due to an aneurysm. It is surprising that no other reports of this lesion 
associated with renal neoplasm have been recorded. Varela does mention a case 
(Fireks) in which an aneurysm of the renal artery and hypernephroma were asso¬ 
ciated with a severe hypertension, cured by' nephrectomy. The Armed Fences 
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Institute of Pathology has no cases of arteriovenous fistula of the renal vessels 
on file. 

The effects of arteriovenous fistula on the heart and blood vessels have been 
amply discussed bj r Reid. The unique position held by arteriovenous fistula of the 
renal vessels in being the only such communication causing hypertension has been 
well described by Rieder, Hollingsworth, Lasher and Glenn. We believe that 
our case demonstrates the salient features of this lesion and is unusual in being 
associated with an adenocarcinoma of the kidney and Boeck’s sarcoid. We regret 
that an aortogram was not made. 


SUMMARY 

The fourth case of arteriovenous fistula of the renal vessels is reported; this 
is the first case recorded in which the etiology was adenocarcinoma of the kid¬ 
ney. 

A brief review of the literature on this subject is presented. 
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broad sheets. Considerable areas of the tumor show quite marked necrosis and 
degenerative change. The tumor actively invades the surrounding kidney sub¬ 
stance which is also compressed by its growth. There is a very extensive growth 
around the hilus of the kidney and small fragments of tumor tissue are seen in 
small arteries and veins. The tumor tissue which was grossly seen in the renal 
vein is not demonstrated in these sections. A portion of the kidney taken from 
the uninvolved area near the lower pole shows nothing unusual except for some 
postoperative degenerative change. This is an actively growing malignant adeno¬ 
carcinoma of the kidney with most of the cells of the clear cell or hypernephroma 
type. Diagnoses: Kidney, adenocarcinoma; renal vein, adenocarcinoma, second¬ 
ary; renal artery and vein, arteriovenous fistula. 

Postoperatively the patient convalesced well. His blood pressure became 
stabilized at 140/90 mm. of mercury. The bruit was no longer heard postopera¬ 
tively. By October 12,1950 the patient was considered to be sufficiently recovered 
to be sent on a convalescent leave. On his return, a review of the chest x-rays 
was made by the chest consultant and the consensus of opinion was that despite 
the adenocarcinoma of the kidney, the lesion was still considered to be Boeck’s 
sarcoid. A followup chest x-ray on January 4, 1951 showed no change in the hilar 
nodes and a reduction in the size of the cardiac shadow with the CT ratio being 
14.5/31 cm. The patient was discharged to full military duty on January 19, 
1951. 

DISCUSSION 

Arteriovenous fistula of the renal vessels is a rare entity. Varela reported the 
first case in 1928. His patient was a 28-year old male with severe cardiac de¬ 
compensation and mild hypertension (160/80). The origin of the lesion was sus¬ 
pected clinically by the presence of a murmur in the right lumbar area and proven 
at autopsy. The fistula formation was believed due to erosion from a congenital 
aneurysm of the renal artery. Rieder’s case similarly had severe cardiac decom¬ 
pensation but with definite hypertension (220/120). A thrill and bruit heard in 
the right lumbar area aroused suspicion of the nature of the lesion preoperatively. 
A congenital aneurysm was believed to cause this lesion; however, this patient 
did have a history of right flank injury in 1940. Nephrectomy cured this patient. 
The third case, reported by Pearse and MacMillan in 1947, showed only gross 
hematuria clinically. There was no cardiac decompensation, no hypertension, 
and no bruit was noted preoperatively. On examination of the surgical speci¬ 
men, an arterial and a venous aneurysm were found with a fistulous communica¬ 
tion between them. The authors believed these to be congenital aneurysms with 
erosion forming the fistula. Our case presented hypertension and a loud bruit 
over the left kidney, leading to the preoperative suspicion of arteriovenous fistula. 
In the three cases previously reported, the cause of the fistula-formation was be¬ 
lieved due to an aneurysm. It is surprising that no other reports of this lesion 
associated with renal neoplasm have been recorded, Varela does mention a case 
(Fircks) in which an aneurysm of the renal artery and hypernephroma were asso¬ 
ciated with a severe hypertension, cured by nephrectomy. The Armed Forces 
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EXPERIENCES WITH PYELOPLASTY 

CHARLES EBERHART and CHARLES RIESER 
From the Department of Urology, Emory University School of Medicine, Atlanta, Georgia 

Up until 1948 we had looked upon pyeloplasty with a jaundiced eye. We 
harbored this pessimism because, even though papers Avere presented, it Avas 
rumored among urologists that ultimate results Avere discouraging. We decided 
that even though as high as 50 per cent failure might be encountered, in the name 
of conservation of renal tissue, Ave Avould be justified in attempting this operation. 

The surgeon needs the reassurance of experience in elective cases in order to 
confidently face a particularly critical situation: 1) obstruction in a solitary kid¬ 
ney; 2) bilateral obstruction; 3) obstructions unexpectly encountered at op¬ 
eration. 

We Avish to present pictorially our experiences in 18 pycloplasties on 16 
patients.* These are consecutive cases, good and bad, performed since 1948. 
The cases are analyzed in table 1. We Avill offer a few practical suggestions con¬ 
cerned wi th the diagnosis, technique of operation and after care Avhich Ave have 
learned from our experiences. 


CASE REPORTS 

Case 1. A white Avoman aged 28 Avas seen in February 1948. She had no sjrnp- 
toms. Pyuria Avas discovered during a routine physical. Examination Avas nega¬ 
tive. Investigation revealed hydronephrosis, left, Avith seven small calculi in 
the pelvis. The right upper urinary tract Avas normal. February 18,1948, Foley 5 
plasty; Cummings splint; removal of calculi; nephropexjn The splint Avas removed 
in 20 days; the tube Avas incrusted. No leakage occurred through the fistula. 
The urine AA T as free from infection 29 dajes after remoA'al of the splint. 

Figure 1, A demonstrates the advantage of an ureteropjmlogram in contrast 
to a pjmlo-ureterogram as a means of demonstrating the ureteropelvic junction. 

The excretory urogram made at 7 months of pregnancy provides an exag¬ 
gerated vierv of the ureteropelvic anastomosis. 

Case 2. A AA r hite Avoman aged 24 Avas seen in February 1948. She had pain in 
the left upper quadrant and left sacro-iliac region, chills, high fever, urinary 
frequency and burning. She had had a miscarriage at 6 months in 1945; at 4 
months in 1947; surgical abortion for hypertension and pyelonephritis in January 
1948. The left kidney Avas palpable and tender. The urine Avas infected Avith 
Aerogenes. She had left hydronephrosis grade 3, and congenital absence of the 
right kidney. Operation, February 24, 1948: The kidney Avas large and the pelvis 
extrarenal, the size of a baseball. Dense adhesions Avere present between the 
ureter and pelvis, and high insertion and stricture of the ureter Avere found. 
Foley Y plasty (McPver tube) and nephropexj r were done. The splint Avas removed 

Read at annual meeting. Southeastern Section, American Urological Association, Mem¬ 
phis, Tenn., March 10, 1951. . , 

* The IS case reports were presented in detail at the meeting in Memphis. At the reques 
of the editors, only 5 cases will be presented. 
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Fig. 1. Case 1. .4, left ureteropyelogram. Hydronephrosis grade 2; seven small calculi 
in pelvis; Proximal ureter hairline with elevated exit from pelvis. B, film taken 60 minutes 
following .1 disclosed marked failure of evacuation. C. excretory urogram 40 minutes fol¬ 
lowing injection of diodrast and 14 months after pyeloplasty. Patient 7 months pregnant. 
Excellent funnel of proximal ureter evacuating pelvis at most dependent portion; usual 
bilateral dilatation of both pelves associated with pregnancy. D, left ureteropyelogram 26 
months from time of operation. 10 months post partum. Calyces assuming delicate contour; 
pelvis reduced in size; proximal ureter dependent and funnelled. 

in IS days. Incrustations were present. Xo leakage occurred through the fistula. 
The urine was free of infection 47 days postoperative, 29 days following removal 
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of splint. The patient was asymptomatic, free of pain, had normal urination and 
was gaining in weight. The presence of ureteropelvic obstruction in a solitary 
kidney demanded a successful result. 

Case 8. A white woman aged 42 years was seen in March 1949. She complained 
of right flank pain for 15 years, and hypertension of unknown duration. Culture 
of the urine was positive for Aerogenes. The left pyelogram was normal. On 



Fig. 2 Case 2. A, left ureteropyelogram. Hydronephrosis grade 3; calyces blunted; large 
capacity of pelvis with convex borders; stricture of ureter at most proximal portion; lumen 
hairline; ureteropelvic junction elevated; congenital absence of right kidney. B, upright 
exposure disclosing marked ptosis. C, evacuation film 30 minutes following retrograde in¬ 
jection exhibiting retention. D, left ureteropyelogi am 13 months following operation. 
Calj'ces more delicate; some reduction in capacity of pelvis; contour of borders of pelvis 
slightly less convex; ureteropelvic junction not ideal; failure to obtain funnel and exit of 
ureter above most dependent portion of pelvis; proximal ureter relatively narrow. Results 
suggest failure of sutures to hold. Also the limbs of the Y were not designed sufficiently long- 
E, evacuation film 15 minutes following injection of skiodan through Braasch bulb in lower 
ureter. Moderate retention remains. 


March 22, 1949, Foley Y plasty was done. Inelastic constriction of the uretero¬ 
pelvic junction was present. The pelvis was resected. A polyethylene 8F 
tube was used for a splint. Nephrostomy and Deming and Kelly nephropexy 
were done. Following operation, streptomycin and sulfa drugs failed to control 
the temperature which varied between 102 and 106F for 5 days. (Other drugs 
were not available.) The splint was removed in 6 weeks; no incrustations were 
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present. The nephrostomy tube was removed the seventh week. The fistula 
closed without leakage. Urine cultures were negative in 2 months. The patient 
was asvmptomatic. The improved postoperatir e ptelogiam (fig. 3, C) may 
partially be attributed to the resection of the pelvis. Figure 3. B gives a dis- 



Fig. 3. Case 3. .4, retrograde pyelogram. Large e\trarenal pelvis; redundant ureter; 
parenchyma preserved. B, pyelogram 2 months postoperative demonstrates discouraging 
appearance spuriously. C, pyelogram 9 months postoperative. Calyces remarkably im¬ 
proved. 



Fig. 4. Case 4. .4, retrograde pyelogram Bilateral ureteropelvic obstruction; hydrone¬ 
phrosis; bilateral third degree nephroptosis also present. Ten minute film, 50 per cent 
residual, bilateral. B, right ureteropyelogram 1 year after operation. Ten minute emptying 
film, no residual. Mild regression of hydronephrosis. C, left ureteropyelogram 5 month? 
after operation. Ten minute emptying film, no residual. 


couraging and false impression of the results of the operation because onlv 2 
months had elapsed. Repair was in progress. 

Case 4 . A woman aged 3S years was seen May 2S, 1949. She complained of 
bilateral lumbar pain of long standing. The urine was not infected. On June 16 
1949, right Foley Y plasty, and resection of pelvis. Ureteropelvic obstruction 
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was present. A 8F urethral catheter was used for a splint. Nephrostomy and 
Kelly nephropexy were performed. The postoperative course was stormy. At 
operation, a button-on catheter collapsed when inadvertently pulled into the 
lower minor calyx, the pelvis no longer large enough to harbor it. Likewise the 
nephrostomy tube was not irrigated before closure of the wound; consequently, 
it did not drain and was removed on the fifth day. An ileus developed on the 
seventh day. On the tenth day the lower angle of the wound was reopened to 
allow the escape of a large amount of infected urine from the lower pole of the 
kidney. The splint was removed on the fourteenth day; no encrustation had 
occurred. The fistula was closed without leakage. Culture of the urine yielded 
staphylococci, but the infection cleared with the use of sulfadiazine 

August 1, 1950, left Foley Y plasty and resection of the pelvis were done. 
No demonstrable ureteropelvic obstruction was found. No splint or nephrostomy 
drain was used. A Deming nephropexy was done. Urine leaked from the wound 
after the fifth day. On the eighth day the urine contained numerous pus cells 
but no micro-organisms, and became clear microscopically on the twenty-fourth 
day. Bilateral plienolsulfonphthalein excretion was normal the fifth month. The 
patient gained weight for the first time in her life, became asymptomatic and 
remarkably improved. Because of the presence of bilateral ureteropelvic obstruc¬ 
tion, the life of this patient depended on a successful result. (Under certain 
conditions splendid results can be obtained without the use of splints or a 
nephrostomy.) 

Case 5. A woman aged 21 was seen in August 1950. She complained of right 
renal pain. For 1 week she had had chills, fever, symptoms of bladder infection, 
anorexia, and acute tenderness in the right upper quadrant and loin. Right 
hydronephrosis grade 1, infected urine and ureteropelvic obstruction were 
present. The left kidney was negative. October 3, 1950, Foley Y plasty and 
nephropexy were performed. The splint, a Cummings 8F, was removed in 21 days; 
no incrustation had occurred. No leakage occurred from the fistula. The patient 
had obtained complete relief. The culture of the urine was reported sterile 2 weeks 
after removal of the splint. The patient’s lifetime digestive disturbances were 
completely alleviated, and severe facial acne of many years’ duration spontane¬ 
ously improved. The limbs of the Y were made as adequate as the anatomy 
would permit. This detail was responsible for the splendid result. 

PRACTICAL SUGGESTION FOR IMPROVED CARE 

Diagnosis. Cahill has emphasized that retrograde pyelography on a hydro- 
nephrotic kidney is fraught with the danger of implanting infection. He operates 
solely on the evidence of excretory urography. This may be highly desirable. By 
meticulous attention to the details of sterilization and timeU use of the newer 
drugs, retrograde pyelography in our hands has not induced infection. We are 
convinced that the ideal preoperative study consists of excretory urography, 
followed by uretero-pyelography using a Braasch bulb to occlude the uretero¬ 
vesical orifice on the affected side. Foley has mentioned the maneuver and we 
wish to re-emphasize the efficiency of this technique. An excellent pictorial 
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demonstration of the proximal ureter and ureteropelvic junction is produced. 
By this method more details of the actual type and degree of obstruction with 
attendant changes are more often visualized than actually seen at operation. One 
is often impressed noth the minor degrees of pathological changes seen at surgical 
exposure in comparison with the degree of obstruction as depicted by the pyelo- 
gram. In 72 per cent of the cases of this series, the pyelogram delineated the 
obstruction more convincingly than did actual surgery. If the doctor is not 



Fig. o. Case 5. . 1 , right ureteropyelogram. Hydronephrosis grade 1. High insertion of 
ureter, ureteropelvic adhesions, half-inch stricture of proximal ureter. B. evacuation Sim 
showing retention at 15 minutes. C, right pyelogram 3 months after plastic operation. De- 
xormity of ureteropelvic junction completely corrected; hydronephrosis receding. D. emptv- 
ing film. 5 minutes, revealing excellent drainage. 

mentally convinced of the obstructing picture prior to surgery, then he may desist 
from following through with the plastic procedure when the kidney is exposed. 
The pyelogram alone should justify the necessity of operation. 

OPERATIVE TECHXIQEE 

The incision in pain’s. The incision into the ureter and pelvis must not be 
puny. Too much emphasis cannot be placed on the advisability of making the 
limbs of the Y in the Foley operation as long as design will permit. In our earlier 
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cases we were guided by the interpretation of the artist in the original article of 
Dr. Foley (fig. 6). It became apparent that the small V resulting from this type 
of incision did not provide a sufficiently long funnel when completed. We were 
impressed with the greater adequacy of the ureteropelvic junction when the in¬ 
cision was carried along the pelvic wall as far as the parenchyma (fig. 6). 

Nephropexy. Nephropexy is considered an important part in the ultimate 
success of the plastic procedure. The fixation of the kidney maintains the rela¬ 
tionship of the splints in the freshly sutured pelvis when other body positions are 
resumed. 

Splinting. Those who have written on this subject differ as to the duration of 
maintenance of the splint in the ureter. Our experience dictates that an average 
period of 3 weeks permits sufficient time for molding and healing. A longer stay 
encourages calcium deposition and maintenance of infection thereby placing in 
jeopardy the integrity of the plastic repair. We concur with Dr. Davis that G 



weeks is preferable in the intubation operation. In one of our cases (No. 10) a 
child of 9 years, the splint was accidently removed on the eleventh day. It became 
necessary to re-expose the kidney in order to replace the splint accurately. At 
operation one could observe that the incision in the ureter was quite evident 
and the edges had not coalesced. 

More recently no splint was used in 2 cases. The results were encouraging. In 
1943 Deming advocated dispensing with splints and stated that for the preced¬ 
ing 18 years he had not emplojmd any means of drainage in cases which were 
uninfected. 

The type of material used in splinting is of some importance. We have found 
an ordinary soft urethral catheter to be equally as efficient as the more compli¬ 
cated apparatus; besides, the urethral catheter is always available and less ex¬ 
pensive. In 1 case a polyethylene splint was used, but it was found to be too 
rigid and unyielding and caused an exaggerated bowing of the ureter. 

The combination of separate nephrostomy tube and urethral catheter is more 
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advantageous than the combined variety of nephrostomy with splint. Thus, the 
splint may be removed separately, the nephrostomy maintained as long as de¬ 
sired. This becomes especially important when severe infection is present. 
Through the nephrostomy tube pyelography may be easily performed obviating 
the necessity of cystoscopy. This proves a decided advantage in children avoiding 
anesthesia and hospitalization. 

Resection of pelvis. We are divided in our opinion about the advisability of 
resecting a redundant renal pelvis. An improvement in the delineation of the 
ureteropelvic junction and calyces from the absence of an overshadowing dis¬ 
tended pelvis may be obtained in the postoperative pyelogram. However, re¬ 
section of the pelvis does not seem to be necessary for the success of the operation. 

POSTOPERATIVE CARE 

Infection. In cases where free flow of urine has been established, infection should 
spontaneously disappear without drugs within a month from the time of the 
removal of all splinting materials. This is likewise true in individuals who have 
large pelves with varying amounts of residual urine. 

If it can be avoided, we never disconnect the joints of the tubing. We do not 
irrigate the renal pelvis through the nephrostomy tube for fear of introducing 
infection. 

A specimen may be obtained for urine culture at any time simply by aspirating 
the nephrostomy tubing through its wall by a hypodermic needle. 

Acidification of urine. It is conceded that splints induce infection. Infections 
encourage deposition of calcium salts on splinting materials. Thus drainage tubes 
become occluded. We attempt to combat salt deposit by acid ash diet, and acidi¬ 
fying agent and appropriate chemotherapy'. 

Ambulation. Some may veer away r from early' ambulation in patients under¬ 
going nephropexy'. We have had all patients in this series out of bed within 24 
hours without ill effects. 

Pyelography. Every' surgeon contains sufficient vanity to demand satisfaction 
of the curiosity to appraise the results of operation by' pyrnlography. We w'ere 
not immune. In the earlier cases post-surgical pyrnlograms were performed a 
month after operation. One cannot obtain an accurate picture of the results so 
soon after surgery'. At this time there is edema and infiltration of tissues associ¬ 
ated with the process of repair. The pyelogram will reflect this process of healing 
and the surgeon may experience keen disappointment that the operation was un¬ 
successful. Accordingly, and in spite of the personal anxiety, one should not 
expect a true picture until a period of at least 3 months has elapsed. By this 
time the healing process has subsided. The picture at 3 months will provide an 
excellent trend of the ultimate future result. Subsequent to 3 months none or 
only gradual improvement may occur. If the pyelogram disclosed a desirable 
picture then one may feel confident that this result will improve with time. 
■While long range postoperative pyelographic studies are interesting, and make 
for better records and provide teaching material, they are not influential in 
formulating prognosis. 
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EVALUATION OF RESULTS 

To place an arithmetic value on our results by any stereotyped criteria would 
seem inaccurate and misleading. It was only during the preparation of this paper 
that the cause of our mistrust for pyeloplasty occurred to us. This doubt was 
due to our urologic mindedness in judging results on the basis of a pyelogram. 
The postoperative pyelogram presents tangible evidence of a final result and is 
stressed in all presentations. It is often disappointing in its appearance, as is true 
in a number of our cases. Actually, the pyelogram, while pictorial and dramatic, 
is not the entire story and often of minor importance. Final evaluation must be 
made on a less spectacular and less tangible basis namely: improved physiology, 
absence of infection and clinical improvement. We believe that an excellent 
physiological result has been obtained in each of our cases. In not one case did 
the infection persist in the urine. In those patients who had preoperative urologi¬ 
cal symptoms, a remarkable and gratifying improvement has occurred in the 
general health far exceeding that which one would expect solely from relief of 
urological symptoms. To a degree this is also true of those patients who were 
preoperatively asymptomatic. This desirable improvement has been obtained in 
all except one instance (case 8). Paradoxically, the pyelogram in this patient 
exhibits one of our most impressive results. We believe her symptoms, although 
local, are originating outside the urinary tract, and are of functional origin. 

Our personal experiences maintain our enthusiasm for this procedure. Sec¬ 
ondary nephrectomy has thus far not been required. We readily admit that these 
cases have been followed over a short time, averaging YlYi months. However, as 
previously stated, one may form a fairly accurate opinion of ultimate long range 
results by the clinical appraisal within 3 to 6 months following surgery. I here 
have been no fatalities and morbidity has been minor and inconsequential. 
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URETERAL MANAGEMENT FOLLOWING REAIOVAL OF THE 
BLADDER AND LOWER BOWEL FOR CARCINOAIA 


LOWRAIX E. McCREA 


Diversion of the urinary stream by transplantation of the ureters into the skin 
is a surgical procedure of considered excellence. Due to its merit as a surgical 
procedure, the possibilities of aid to some individuals are believed to be greater 
than those achieved by any other surgical procedure for the management of the 


ureters when pelvic evisceration is indicated. 

Problems frequently confront a surgeon as to the proper mode of management 
of the ureters in any consideration of surgical treatment of the carcinoma of the 
bowel with extension to or involvement of the urinary bladder. This is particu¬ 
larly true when a Aides resection is contemplated. Excision of the lower bowel, as 
is done in a Allies resection, precludes any possibility of ureterosigmoidostomy. 
The transplantation of the ureters into the bowel alone, with the creation of a wet 
colostomy, is not desirable. The implantation of the ureters into a freed segment 
of the bowel, having an external communication on the skin of the abdomen, has 
been advocated by some surgeons. Such a surgical procedure has yet to be clini¬ 
cally proven. It is believed that infection and the risk of pyelonephritis would be 
great with this latter procedure. Cystotomy would divert the urinary stream but 
would not eliminate the carcinomatous invasion of the bladder nor relieve com¬ 
pression of the lower ureters. Cutaneous ureterostomy, with associated col os tom}' 
done simultaneously with resection of the bowel and bladder, possibly offers the 
greatest potentialities of relief and the greatest possibility of comfort to those 
individuals requiring such extensive surgery. However, such surgery is not war¬ 
ranted if the gross neoplasm cannot be removed or if metastasis can be demon¬ 
strated. 

Papin is credited with having performed the first cutaneous ureterostomy and 
cystectomy in 1913. The transplantation of the ureters into the skin was first 
proposed by Gignon in 1S56 but the operation was first performed by Simon in 
1869 who accidentally cut a meter during an ovarian operation. Laurenze, of 
Rome, is credited with having performed the first deliberate cutaneous transplan¬ 
tation in 1S56, but the details of the operation, the clinical course and results 
are not available. In 1SS9, Le Dentu successfully performed the operation and is 
accredited with having done the first deliberate cutaneous ureterostomy. The 
ureter was placed in the loin by the pioneer surgeons. It was not until 1921 that 
Legueu and Papin presented their technique for transplantation of the ureters 
into the iliac region of the abdomen. In America, Beer, in 1929, was the first to 
report the successful application of bilateral cutaneous ureterostomy and total 
cystectomy with implantation of the ureters through a stab incision in the groin. 
Since that time many surgeons, realizing the value of the procedure, have repeat¬ 
edly used cutaneous ureterostomy for many and varied conditions necessitating 
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diversion of the urinary stream. It is only within recent years that pelvic exen¬ 
teration has been used in the radical treatment of extensive malignancy. One of 
the major problems confronting the surgeon was the management of the ureters. 

It is believed that cutaneous ureterostomy has never been well received by 
American surgeons. Uretero-enterostomy has received more attention and has 
gained much more popularity than cutaneous ureterostomy. But, with elimina¬ 
tion of the sigmoid, such a procedure is out of the question. The indications for 
the two procedures are somewhat varied. No attempt will be made here to com¬ 
pare the two procedures either from a technical standpoint or the standpoint of 
indications. 

The end results of cutaneous ureterostomy are possibly more satisfactory than 
those following other suggested types of surgical management of the ureters. The 
cutaneous implantation of the ureters is done at the time the colostomy is made 
and the pelvic evisceration is done. The entire operation is a single stage procedure. 
Cutaneous ureterostomy is a relatively simple procedure and is rapidly performed 
when the abdomen is opened. The operation does not require a specialized pre¬ 
operative or postoperative regimen. The operation insures adequate postopera¬ 
tive urinary drainage. Should infection exist before operation, or occur following 
transplantation, free, adequate drainage is assured and the control of such infec¬ 
tions is usually simple. It is generally conceded that indwelling ureteral catheters 
offer the greatest ease to these patients postoperatively. Appliances are available 
for the collection of the urine from the ureters without the use of catheters, but 
the use of properly placed indwelling ureteral catheters is generally conceded to 
be more advisable. The patient and/or his family may be easily trained in the 
care and management of indwelling ureteral catheters and the collecting appa¬ 
ratus. 

The main surgical disadvantage to this procedure is the occurrence of sloughing 
and retraction of the terminal end of the ureter. It is considered that sloughing 
occurs as the result of interference with the blood supply by too extensive freeing 
of the ureter of the peri-ureteral tissue which contains its nutrient blood supply- 
Retraction of the terminal end of the ureters is usually due to tension on the 
ureter caused by its not being properly freed at the time of operation. The uietei, 
at the time of surgery, should project from its new aperture without any tend¬ 
ency to retract before the anchoring suture is applied. The greatest disadvantage 
to the patient of cutaneous ureterostomy is the necessity of wearing an appliance 
for the collection of urine. This appliance, together with a colostomy bag, offeis 
its problems. In spite of these appliances, patients adapt themselves readily to 
their care and management. 

The ideal surgical team to perform such extensive surgery consists of a colonic 
surgeon and a urologist. The colonic surgeon does the bowel phase and the urolo¬ 
gist does the urinary tract phase of the procedure. The procedure of cutaneous 
ureterostomy varies considerably from that of extraperitoneal cutaneous implan¬ 
tation when done without evisceration. It is suggested that before operation the 
desired point of exit of the ureteral stoma be adequately marked. It is consideie 
that the better location of these points of exit is above the level of the iliac crest 
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about S to 10 cm. medially to the anterior iliac spine. These points of exit may 
be marked with gentian violet which will withstand, but not interfere with t ie 
usual preoperative skin preparation. The technique is illustrated m figure 1. A left 
paramedian incision, beginning at the level of the symphysis <extendhng up-a d 
above the level of the umbilicus, is advised. Following exploiation of the abdomen 
the small intestine is walled off by moist gauze pack. The bowel is mobilized. 
When cystectomy is to be done, no attempt is made to free the rectum from the 
posterior wall of the bladder. 



£-‘rre* c^s-p 
Ifrjyj urttf 


Fig. 1. Cutaneous ureterostomy, .4, normal position of ureters. B, ureter being lifted 
from its bed following incision of overlying peritoneum. C, retroperitoneal tunnel through 
which ureter will pass to its new location. £>, position of ureter following transplantation 
in contrast to position of normally placed ureter. 


The ureters, individually, are located. The peritoneum is incised at the level 
of the promontory of the sacrum and the ureter is grasped by visceral forceps. 
The incision of the peritoneum is carried downward along the course of the ureter 
to the bladder. The ureter is dissected from its bed to its juncture with the blad¬ 
der or to a point sufficiently above any carcinomatous envelopment. The tissue 
immediately surrounding the ureter should be permitted to remain in situ. It is 
within this tissue that the nutrient blood suppb' to the ureter is located. The 
ureter is clamped. Ligation is made below the clamp and the ureter is severed 
immediately above the clamp. The ureter is immediately brought out of the 
wound and a catheter instituted to the renal pelvis. The catheter of choice is of 
Latex, whistle tip in type. The largest size which can be accommodated bv the 
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ureter should be used. Freeing of the ureter may then be continued upward for 
any desired length to permit its upward and lateral displacement on the abdomi¬ 
nal wall. Utilizing the incision in the peritoneum on each side, a tunnel is made 
by blunt dissection to a point about 8 cm. medial to the anterosuperior spine of 
the ileum. This point has previously been marked by gentian violet. At this 
point a stab wound is made through the abdominal wall. The ureter is brought 
through the tunnel in the retroperitoneal space and the distal end is brought out 
of the stab wound. The end of the ureter should protrude, without tension, 
through the stab wound at least 2 A /i cm. To prevent unavoidable retraction by 
motion in bed, the ureter is anchored by two silk sutures. The sutures are placed 
through the adventitious tissue surrounding the ureter and the abdominal fascia. 
The catheters remain in situ. The urine is diverted away from the wound by the 



Fig. 2. A, position of ureteral stoma in relationship to previously placed colostomy 
opening. Note level of ureteral cups and catheters. B, proper position for cups and catheters. 
It will be noted that colostomy is very low having been done before cutaneous ureterostomy 
became necessary. C, improperly placed ureteral stoma in relationship to iliac crest. It is 
difficult to maintain collecting apparatus in such low position of stoma. 

ureteral catheters while the remaining portion of the abdominal phase of the op¬ 
eration is completed. 

It is suggested that the anterior branch of the internal iliac or hypogastric 
artery be ligated at such a point that the posterior branch of the artery is not in¬ 
cluded in the ligature. The ligation of this artery will prevent considerable blood 
loss during the procedure of the cystectomy and resection of the bowel. The rec¬ 
tum and that portion of the sigmoid to be removed are then freed by blunt and 
sharp dissection liberating the root of the sigmoid to the tip of the coccyx. In 
women, removal of the uterus must be done. The peritoneum is then incised 
anteriorly over the bladder. The bladder is liberated by blunt dissection anteri¬ 
orly and laterally. By retracting the bladder cephalad, the hand may be swept 
anteriorly and downward until the ligamentous attachments to the symphysis 
are reached. Blunt dissection is continued downward until the base of the bladder 
is liberated and the prostate is clearly defined. No attempt is made to separate 
the prostate from the rectum. The bladder, after liberation, is retracted to form 
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a part of the large mass of diseased rectum, sigmoid colon, lymphatic and other 
tissue which are removed en masse from below. The sigmoid colon is divided be¬ 
tween clamps in its upper third, the proximal segment to be utilized as a perma¬ 
nent colostomy. The abdomen is closed after the colostomy has been placed in 
the midline above the umbilicus. The perineal phase is now done. With the pa¬ 
tient in the lithotomy position, the perineum is entered through a shield shaped 
incision extending from a point overlpng the posterior urethral-laterally to the 
ischial tubexusities. The incision is then extended medially to the tip of the 
coccyx. The ischio-rectal space on either side is cleared of fatty tissue exposing 
the levator muscles. Anteriorly the posterior urethra is freed of muscle and adven¬ 
titious tissue. Posteriorly, the tip of the coccyx is reached. Laterally the levators 
are separated from their origins. The pelvic cavity is entered. The urethra is freed, 
ligated and divided immediately distal to the prostate. The prostate is then freed 
by blunt dissection. Anteriorly the ligamentous attachments between the bladder 
and the symphysis pubis are divided. The entire pelvic mass of diseased and po¬ 
tentially diseased structures are delivered en bloc through the perineum. 

The postoperative care of the ureter and ureteral stoma is important (fig. 2). 
Improper care of the ureteral stoma may lead to retraction of the ureter with 
possible peri-ureteral extravasation, angulation of the ureter or stricture of the 
meter. It is imperative that the ureter lie in its new position without tension. The 
catheter originally instituted should be of the largest diameter which can be 
accommodated by the individual ureter. It has been suggested that a Foley (5 cc 
balloon) catheter be used. However, it is possibly more difficult for the patient 
to care for such a catheter. Immediately following surgery the catheters are per¬ 
mitted to drain each into a separate reservoir. When the patient is permitted out 
of bed, the belt appliance is applied. The belt is so constructed that it maintains 
the correct position of the catheters as well as providing attachment of the leg 
urinal. 

The mode of management of the ureters in complete pelvic exenteration has 
been presented. It has been surprising and very gratifying to note the rapidity of 
convalescence of those patients subjected to cutaneous ureterostomy and pelvic 
evisceration. It is believed that the procedure offers the greatest possibility of 
rehabilitation to those patients upon whom such extensive surgery is indicated. 

1930 Chestnut St., Philadelphia 3, Pa. 
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IDIOPATHIC SEGMENTAL URETERAL ECTASIA IN A CONGENITAL 

SOLITARY KIDNEY 

JOSEPH A. LAZARUS and MARIO W. RICCI 

In 1896 Saintu reported the first example of congenital idiopathic ureteral 
dilatation in a 7% month old fetus, with hydronephrosis, relaxed atonic ureteric 
orifices. There was no evidence of infravesieal obstruction. Since then several 
reports appeared in the literature of urology pertaining to the condition in new¬ 
born infants and children. Caulk, in 1923, was the first to use the term “megalo- 
ureter” in describing the condition of a patient with an enormously dilated ureter 
and a normal renal pelvis, probably caused by a primary anatomic defect in the 
ureteral wall. 

A careful review of the literature failed to reveal many examples of ureteral 
ectasia where the defect was limited to a single segment of the ureteral lumen 
without evidence of hydronephrosis. Morris (Surgical Diseases of the Kidney and 
Ureter) contributes an illustration of a saccular dilatation of the ureter directly 
below, but not involving, the renal pelvis (Guy’s Hospital Museum, No. 1704). 

Several reports harm appeared of congenital acquired megalo-ureter, associated 
with a permanent dilatation of the ureteric orifice and without a concomitant 
stricture, impacted calculus or other kind of obstruction. 

Papin and Legueu (1912) reported four additional examples of congenital 
hydro-ureter similar to that of Saintu. They maintained that before a condition 
can be classified as congenital hydronephrosis, three criteria were necessary: 
1) extreme dilatation and immobility of the ureteric orifice; 2) absence of inter¬ 
ference with the continuity of the renal pelvis and the urinary bladder, and 3) 
complete filling of the ureter and renal pelvis with opaque medium following the 
same technique for the bladder. Eisenstaedt (1926) reported two similar cases. 

ETIOLOGY 

An attempt to explain the etiology of this condition requires a discussion of the 
term “megalo-ureter” and whether conditions thus classified really belong in tins 
category. For example, if we are to follow the criteria set by Papin and Legueu, it 
must be definitely established that no mechanical obstruction is present. This, 
at times, may be extremely difficult unless painstakingly sought, as shown by 
Chwalla (1927). He found a possible cause for a dilated ureter in a vestigial 
membrane which he believed could function valvularly. Vermooten was inclined 
to agree with Chwalla’s view as a result of a critical study of a number of uretero- 
pj r elograms. According to Campbell (1948) the term “megalo-ureter,” formeily 
used, designated two distinct varieties, namely; 1) the kind described by Saintu 
and elaborated by Papin and Legueu, and 2) the form described by Caulk. 

Theoretically, at least, the causes of this abnormality, as defined bj r Campbell, 
fall into three categories: 

1) Obstruction. Although several theoretic varieties of occult infravesieal ob- 
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struction have been mentioned, e.g., urethral valves or vestigieal membrane 
(MacMyn), these possibilities can hardly be accepted in view of the absence of 
any visible’obstructive lesions in any of the reported cases, and also because of 
examples of unilateral hydro-ureter reported by Hilliard. 

In regard to conceivable occult obstruction involving the ureter itself, 
Bottomley attributed congenital ureteral ectasia to valve formation in the lower 
end of the ureter. Campbell, however, following a careful surgical search in four 
patients, failed to find any valvular formation or any evidence of stricture, as 
shown by Eisendrath, following the removal of the terminal segment of ureter 
from two patients. But Campbell believes that the cause of obstruction in the 
intramural part of the ureter is an acute angulation, probably caused by a 
downward pull of the dilated juxtavesical ureter. 

We believe that hi segmental ureteral ectasia some degree of obstruction occurs 
owing to a twist or kink in the ureteral wall occasioned by sagging of the dilated 
segment of meter. The area of obstruction may be situated at the uppermost or 
lowermost part of the dilated segment. In the first instance, the ureteral catheter 
is frequently found coiled in the dilated segment of meter; in the latter, it may 
be impossible or difficult to advance the tip of the catheter into the dilated portion 
of the ureter. 

2) Xeurogenic. The possibility of impaired innervation of the meter was sug¬ 
gested by Thompson in a discussion of a report by Couvelaire. This assumption 
was probably based on a spinal cord lesion which, in turn, would result in an 
atonic bladder. Then again, if the assumption was a valid one, it would lead to 
bilateral ureteral ectasia. But since such premises have not been mentioned in 
reported cases, the possibility seems remote. 

3) Developmental arrest. According to embryonic studies of Gerard, and also 
of Loraine, fetal meters up to the fourth and fifth months are enormously 
dilated. The first appearance of muscle fibers in the ureteral wall occurs in the 
third month of intra-uterine life, arising in the juxtavesical part of the ureter and 
extending upward to the pelvis. Completion of the muscular layer occurs approxi¬ 
mately in the mid-fourth month. Full muscular development of the ureteral wall 
corresponds closely to the time when the ureter is still in its dilated form. An 
arrest in development of the muscular layer may result in ectasia of a segment 
or even of the entire length of ureter, and may also involve the renal pelvis. 
Another possibility is the absence of normal inhibition of growth, which normallv 
sets in after the fifth month of embryonic life, and results in the perpetuation of 
the dilated ureteral lumen throughout adult life. In my mew this theory had 
definite merit as an explanation of the anomaly. 

Campbell, on the other hand, found normal development of the muscular coat 
of the ureter in all specimens taken from his five patients, and thereby concluded 
that arrested development of the muscular layer is not the cause of this anomalv. 
He maintained that obstruction appeared to be the main cause of congenital 
megalo-ureter and that the term “congenital hydro-ureter” be reserved for 
conditions occasioned by obstruction, and “megalo-ureter” for examples pre¬ 
senting no evidence of obstruction. 
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The relationship between megalo-ureter and infection has been noted by many 
observers. When the infection begins in the renal parenchyma or pelvis, ureteral 
ectasia proceeds from above downward. The distal end of the ureter thus retains 
its spindle form for long periods of time. Eventually it may act as additional 
impediment to drainage and lead to further ectasia of the already dilated ureteral 
lumen. While this development may be true in a large percentage of patients, 
it is probable that infection may be the effect rather than the cause of the ectasia. 
Owing to impairment or absence of peristalsis in these megalo-ureters, pooling or 
stagnation of urine occurs above the intramural part of the ureter. This in turn 
may serve as an excellent culture medium for bacteria from the kidney. 

SYMPTOMS 

Symptoms directly attributable to ureteral ectasia are probably of little or no 
significance. However, in the event of superimposed infection or failure of the 
dilated ureters to empty into the bladder, symptoms may occur which are severe 
enough to warrant medical advice. The main symptoms, although not diagnostic, 
may be a sense of fullness in the loin or groin, increased urinary frequency, 
dysuria, fever and pyuria, the last-named becoming conspicuous with the onset of 
infection. To confirm the diagnosis of the anomaly'it is necessary to resort to 
cystoscopic and pyelographic procedures. 

A rigid, and especially a gaping, ureteral orifice is not invariably noted. 
Inability to advance the ureteral catheter into the renal pelvis, and coiling of 
the catheter in a segment of ureter, may suggest the diagnosis. 

Urographic studies always confirm the diagnosis. Where there is a dilated, 
gaping and rigid ureteric orifice, reflux of the pyelographic medium from the blad¬ 
der into the renal pelvis discloses the condition. When the ureteral orifice is 
unaffected and where sufficient renal parenchyma is present, the excretion of dye 
shows the defect clearly. Retrograde pyelography remains the only procedure in 
examples of complete parenchymal destruction and the presence of an apparently 
normal ureteral orifice. 


TREATMENT 

The treatment of choice for patients with unilateral involvement (when the 
remaining kidney is unaffected) is complete nephro-ureterectomy. In dealing 
with one who has a solitary kidney, acquired or congenital, or in whom the ie- 
maining kidnej 7 is impaired, the facilities available to the urologist are limited. 
When symptoms are absent or minimal, treatment may be unnecessaiy. Ii- 
rigation of the renal pelvis with a mild antiseptic solution and properly selected 
antibiotics ma3 r be tried when infection is present. Attempts have been made to 
transplant the affected ureter to another part of the bladder with the view of 
facilitating drainage. Plastic operations upon the affected ureter have been 
attempted with varying degrees of success, especially when ectasia is limited to a 
part of the ureter. 
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PROGNOSIS 

The prognosis of unilateral megalo-ureter in a patient with a normal kidney 
on the opposite side is good following nephro-ureterectomy. In examples of 
bilateral involvement or solitary kidney, the prognosis is poor, or at best should 
be guarded because little or nothing can be accomplished except in palliation to 
improve drainage and minimize infection. 



Fig 1 .4, left shadowgraphy showing catheter coiled up in dilated lower segment of 
ureter B , excretory urogram. Note extreme degree of dilatation of lower third of ureter, 
w ith apparently normal pelvis and upper two-thirds of ureter. 

CASE REPORT 

Miss B. H., aged 43, a school teacher, first came under my care 12 years ago, 
complaining of attacks of left renal colic and hematuria of 3 years’ duration. 

Following a complete examination of the urogenital tract, a diagnosis was 
made of left renal calculus in a congenital solitary kidney. The lower third of 
ureter was extremely dilated. On September 3, 1938 the calculus was removed 
through a small incision in the pelvic wall. Convalescence was uneventful. 

One year later patient returned for re-examination, stating that she experienced 
occasional left lumbar pain but no colic. Left shadowgraphy showed catheter 
coiled up in dilated lower segment of ureter (fig. 1, .4). Xo recurrence of calculi. 
Phenolsulphonphthalein injected intravenously returned in good concentration 
from the kidney in 4 minutes, and urine specimen showed occasional leukocytes. 
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The relationship between megalo-ureter and infection has been noted by many 
observers. When the infection begins in the renal parenchyma or pelvis, ureteral 
ectasia proceeds from above downward. The distal end of the ureter thus retains 
its spindle form for long periods of time. Eventually it may act as additional 
impediment to drainage and lead to further ectasia of the already dilated ureteral 
lumen. While this development may be true in a large percentage of patients, 
it is probable that infection may be the effect rather than the cause of the ectasia. 
Owing to impairment or absence of peristalsis in these megalo-ureters, pooling or 
stagnation of urine occurs above the intramural part of the ureter. This in turn 
may serve as an excellent culture medium for bacteria from the kidney. 

SYMPTOMS 

Symptoms directly attributable to ureteral ectasia are probably of little or no 
significance. However, in the event of superimposed infection or failure of the 
dilated ureters to empty into the bladder, symptoms may occur which are severe 
enough to warrant medical advice. The main symptoms, although not diagnostic, 
may be a sense of fullness in the loin or groin, increased urinary frequency, 
dysuria, fever and pyuria, the last-named becoming conspicuous with the onset of 
infection. To confirm the diagnosis of the anomaty it is necessary 7 to resort to 
cystoscopic and pyelographie procedures. 

A rigid, and especially a gaping, ureteral orifice is not invariably noted. 
Inability to advance the ureteral catheter into the renal pelvis, and coiling of 
the catheter in a segment of ureter, may suggest the diagnosis. 

Urographic studies always confirm the diagnosis. Where there is a dilated, 
gaping and rigid ureteric orifice, reflux of the pyelographie medium from the blad¬ 
der into the renal pelvis discloses the condition. When the ureteral orifice is 
unaffected and where sufficient renal parenchyma is present, the excretion of dye 
shows the defect clearly. Retrograde pyelography remains the only procedure m 
examples of complete parenchymal destruction and the presence of an apparently 
normal ureteral orifice. 


TREATMENT 

The treatment of choice for patients with unilateral involvement (when the 
remaining kidney is unaffected) is complete nephro-uretereetomy. In dealing 
with one who has a solitary kidney, acquired or congenital, or in whom the ie- 
maining kidney is impaired, the facilities available to the urologist are limited. 
When symptoms are absent or minimal, treatment may be unnecessary, h- 
rigation of the renal pelvis with a mild antiseptic solution and properly selected 
antibiotics may be tried when infection is present. Attempts have been made to 
transplant the affected ureter to another part of the bladder with the view of 
facilitating drainage. Plastic operations upon the affected ureter have been 
attempted with varying degrees of success, especially when ectasia is limited to a 
part of the ureter. 
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PROGNOSIS 

The prognosis of unilateral megalo-ureter in a patient with a normal kidney 
on the opposite side is good following nephro-uretereetomy. In examples of 
bilateral involvement or solitary kidney, the prognosis is poor, or at best should 
be guarded because little or nothing can be accomplished except in palliation to 
improve drainage and minimize infection. 



Fig 1 -t. left shadowgraphv shorting catheter coiled up in dilated lower segment of 
ureter B. excretory urogram. Note extreme degree of dilatation of lower third of ureter, 
with apparently normal pelvis and upper two-thirds of ureter. 

CASE REPORT 

Miss B. H.. aged 43, a school teacher, first came under my care 12 years ago, 
complaining of attacks of left renal colic and hematuria of 3 years’ duration. 

Following a complete examination of the urogenital tract, a diagnosis was 
made of left renal calculus in a congenital solitary kidney. The lower third of 
ureter was extremely dilated. On September 3. 193S the calculus was removed 
through a small incision in the pelvic wall. Convalescence was uneventful. 

One year later patient returned for re-examination, stating that she experienced 
occasional left lumbar pain but no colic. Left shadowgraphy showed catheter 
coiled up in dilated lower segment of ureter (fig. 1, .4). Xo recurrence of calculi. 
Phenolsulphonphthalein injected intravenously returned in good concentration 
from the kidney in 4 minutes, and urine specimen shotted occasional leukocvtes. 
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For the next 5 years the patient felt little or no discomfort in the kidney, but 
December 14, 1944 she returned, stating that she had hematuria, left lumbar 
pain and increased diurnal and nocturnal urinary frequency. Cystoscopy dis¬ 
closed mild cystitis; the left ureteral orifice appeared normal and showed normal 
peristaltic action. Ureteral catheter passed easily, but on x-ray was found coiled 
in lower ureter. Excretory urography showed extreme degree of dilatation of 
lower third of ureter, with normally appearing renal pelvis (fig. 1, B). The 
pelvis was completely filled 5 minutes after administration of dye, but failed to 
empty 75 minutes later. Urinalysis, negative. Specimens failed to show or¬ 
ganisms on smear and culture. Blood chemistry showed no abnormality. 

The patient returned 5 years later (April 22, 1949) for re-examination. She 
stated that, except for easy fatiguability, she had no urinary symptoms. Urologic 
survey showed the same conditions as were noted 5 years previously. 

September 13, 1949 the patient returned, stating that for past 2 weeks she 
suffered pain in left lumbar region and left lower quadrant. Urinalysis now 
showed 2 plus albumin and several leukocytes. The urine was sterile bacterio- 
logically. 

On the morning of October 18, 1950 the patient experienced severe attack of 
renal colic. Urine was definitely turbid (pus). Cystoscopy again showed a normal 
ureteral orifice. Several attempts were made to pass a catheter to renal pelvis 
but each time the catheter coiled in the dilated lower segment of ureter. Phenol- 
sulfonphthalein injected intravenously returned in good concentration in 12 
minutes. The urine showed a growth of E. coli and B. pyocyaneus from the 
bladder, and E. coli from the kidney. The patient was given course of terramycm 
(250 mg. every 4 hours), and on November 14, 1950 a ureteral catheter was 
successfully passed into the renal pelvis, which was then irrigated with silver 
nitrate solution (1:500). Subsequent attempts to carry out pelvic lavage were 
unsuccessful owing to coiling of the catheter in dilated portion of ureter. 

Operation (November 16, 1950): Under spinal anesthesia supplemented with 
sodium pentothal, c.ystoscopy was carried out. Two No. 6 ureteral catheter’s were 
passed into renal pelvis, following which lower ureter was exposed extraperi- 
toneally through 6-inch Gibson incision. The lower third of ureter appeared 
saccular and approximated size of loop of small intestine. This ectatic segment of 
ureter extended from juxtavesical part to point approximately joining the middle 
and lower thirds of ureter. The lowermost part of dilated segment was so re¬ 
dundant that it overlapped juxtavesical ureter and resembled large diverticulum. 
The ureteric wall was greatly thickened. The mucosa appeared hemorrhagic. 
Several aberrant blood vessels extended from the hypogastric artery across the 
ureter. Adhesions bound the lower part of the ureter to surrounding structures, 
which were sheet-like and others like narrow bands (fig. 2). 

The involved ureter was freed by dividing adhesions by blunt and sharp 
dissection and by ligating and dividing aberrant vessels. This severance was 
carried down to and into wall of bladder. A large elliptical segment of redundant 
ureteral wall was now excised. The defect was then closed over indwelling 
catheters with two layers of running 5-0 chromic catgut, passed so as not to 
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include ureteral mucosa. The wound was closed in layers over large rubber dam 

and soft tube. ... 

The left kidney was then exposed through 6-inch Albarran incision earned 
through old scar, and a Foley (20F) 5 cc bag catheter passed into the renal pelvis 




Fig. 2. Schematic drawing: extent of ureteral dilatation, aberrant blood vessels and 
fibrous bands. 

Fig. 3. A , position of splinting ureteral catheters and Foley catheter in renal pelvis. 
B, line of excision of redundant portion of dilated ureter. C, closure of ureter over splint¬ 
ing catheters. 



Fig. 4. Segment of ureter removed at operation 

through small incision in the posterior wall of renal pelvis. The incision in the 
pelvic wall was closed around a catheter with two layers of 5-0 chromic sutures. 
The wound was closed in layers over a rubber dam and a tube placed in the 
renal fossa. A Foley catheter was introduced into bladder (fig. 3). 
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I he urethral catheter removed on eighth postsurgical day and the ureteral 
catheter on the fifteenth day. Convalescence was completely uneventful and the 
patient discharged from hospital on the sixteenth day, with pyelotomy tube in 
situ, to be removed following period of ureteral dilatation to assure patency of 
reconstructed portion of ureter. 

For the first 10 days following surgery the patient was given 600,000 units of 
aqueous solution of penicillin and 1 gm. streptomycin daily, and then 500 mg. 
terramycin daily for 6 days. 

Pathologist’s report (F. D. Speer, M.D., New York Medical College, Flower 
and Fifth Avenue Hospital): “Gross specimen consists of one large mass of 
tissue measuring 6 by 3 by 0.8 cm. It appears thick and brown, but cuts with 
ease (fig. 4). 

“Microscopic: The ureteral wall is thick and shows subepithelial and intra¬ 
muscular fibrosis which accounts for most of the thickening. There is slight 
muscular hypertrophy and minimal lymphocytic infiltration. Diagnosis: Marked 
subepithelial fibrosis and slight muscular hypertrophy.” 

DISCUSSION 

The history presented deals with a patient with a congenital solitary kidney 
who underwent a nephrolithotomy for renal calculus 12 years previously. At the 
time of the first examination, the lower third of ureter was found to be dilated. 
Although this condition progressed during the intervening years, the upper 
two-thirds of the ureter and renal pelvis failed to disclose evidence of dilatation. 
Symptoms were few and mild until a few months prior to surgery, when infection 
set in, causing loin pain, pyuria and increased urinary frequency. The ureteral 
orifice was apparently normal in appearance and function. There was no dif¬ 
ficulty in passing a catheter through the ureteral orifice into the lower segment 
of ureter. However, the catheter almost invariably coiled in the dilated segment 
of ureter and could not be introduced into the renal pelvis. The cause of the 
obstruction at the upper end of the dilated segment, we concluded, was a kink 
produced by downward sagging of the heavy-walled, dilated ureter at the area of 
junction with the normal portion, thereb 3 r displacing the lumen of the unaffected 
segment. 

In view of the fact that there was 1) no evident obstruction in the intramural 
part of ureter, 2) an obvious impediment to the free passage of a ureteral catheter 
into the normal part of the ureter, and 3) absence of dilatation above the ectatic 
part of the ureter, two problems presented themselves: What was the cause of 
the marked dilatation of the affected part of ureter? And, why did the upper 
ureter and pelvis remain unaffected? 

It seems probable that the condition under discussion falls into the group of 
megalo-ureters described bj r Caulk, rather than that anah’zed by Saintu, because 
of the absence of any of the criteria laid down by Papin and Legueu. In regard 
to the cause of the dilatation, the only cogent explanation appears to be that it is 
a congenital weakness involving all lai'ers of the wall of the involved segment of 
ureter. Inasmuch as the pathologic report indicates the unusual thickness of the 
ureteral wall was attributable to fibrosis, and that there was only a moderate 



IDIOPATHIC SEGMENTAL URETERAL ECTASIA 


229 


degree of muscular hypertrophy, the cause cannot be ascribed to developmental 
arrest of muscular development or to faulty innervation, because in eithei case 
the muscular layer would show atrophy rather than hypertrophy. In our view 
the high degree of fibrosis was a secondary manifestation caused, most likely, 
by frequentattacks of ureteritis which, in turn, induced stagnation of urine and 
subsequent infection. Another hypothesis which comes to mind is that the 
presence of aberrant vessels may have been instrumental in preventing the 
affected segment of meter from elongating, with the result that it retained its 
fetal state of enlargement. 

In explanation of the absence of ectasia of the upper ureter, it can be postulated 
that a kink produced by sagging of the dilated part of the meter may have 
produced a valvular variety of obstruction which, while not preventing the free 
passage of urine from the renal pelvis into the dilated part of ureter, could have 
impeded regurgitation of urine back into the renal pelvis, thereby obviating 
dilatation. 

The problem involved in treating patients with segmental megalo-ureter, 
particularly when associated with a solitary kidney, is a difficult one. and its 
solution must of necessity depend upon certain conditions. In the absence of 
symptoms, treatment is not warranted. When they occur and are sufficiently 
severe to require serious consideration, they are usually attributable to colic, 
infection, or a combination of both. Frequently patients falling into this category 
respond to conservative measures, such as the use of antibiotics and ureteral 
drainage. In patients with severe symptoms and in those where functional in¬ 
tegrity of the renal parenchyma is in jeopardy, more radical measures must be 
resorted to. When only a short segment of ureter is involved, it may be feasible 
to excise it and reimplant the proximal end into another part of the urinary 
bladder. As a rule, however, the ectasia involves too much of the ureter to 
warrant this procedure. It may then only be necessary to resort to other measures, 
such as 1) pyelostomy. 2) uretero-intestinal implantation. 3) ureterocutaneous 
implantation, or 4) plastic procedures. 

Of the aforementioned measures, one which requires most serious consider¬ 
ation is ureteroplasty. While not completely devoid of hazard, it has the great 
advantages of establishing pelviovesical continuity with the smallest risk of 

subsequent infection, and avoiding the vexation—physical and psychologic_of 

carrying cumbersome appliances. In order to accomplish a proper plastic oper¬ 
ation, especially when dealing with the lowermost part of the ureter, it is de¬ 
sirable to mobilize it completely. In so doing, however, it is almost impossible to 
preserve the extrinsic vascular supply of the mobilized ureter. While the intrinsic 
vascularity is usually adequate, it is possible, at times, that necrosis may occur 
and the ureter become completely occluded as a result- of fibrosis. For this reason 
it is desirable, when performing a tangential resection of the ectatic segment of 
ureter, to splint it with one or two large catheters which should be left in place 
for two to three weeks, and to supplement the procedure with a pyelostomv 
The pyelostomy tube should remain in place until subsequent eystoscopic ex¬ 
aminations show complete patency of the reconstructed ureter. This may require 
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the Tvearing of a pyelostonry tube for several weeks or months, and carrying out 
ureteral dilatation at least for one year to accomplish ureteral patency. 


SUMMARY AND CONCLUSIONS 


Idiopathic megalo-ureter is an unusual anomaly and falls into two categories: 

1) the ureter solely is ectatic and the renal pehris normal, a condition first de¬ 
scribed by Caulk; and 2) the ureter and renal pelvis are involved (most common 
variety). In the latter the ureteral orifice is patulous and there is absence of 
peristalsis, permitting free reflux from the bladder to the renal pehris. 

Although some authorities have reported, after careful examination, the 
discovery of a valvular obstruction in the ureter or urethra, this has not been 
generally confirmed. Several theories have been advanced to explain the anomaly, 
but none is entirely satisfactory. 

The condition may be unilateral or bilateral. The lesion rarely involves a 
segment of one ureter. Symptoms may be entirely lacking. If present they axe 
usually caused by superimposed infection, or to pain resulting from obstruction 
owing to impairment of drainage. Diagnosis is made by urography. 

Treatment depends upon: 1) presence or absence of debilitating conditions; 

2) unilateral or bilateral lesion; 3) jeopardy to vital renal parenchyma. Treat¬ 
ment is not indicated in the absence of severe symptoms. Antibiotics and ureteral 
catheter drainage usually suffice to relieve symptoms consequent upon infection 
and impaired drainage. 

When surgical intervention becomes urgent, nephro-ureterectonry is the pro¬ 
cedure of choice if the involvement is unilateral and the remaining kidney shon s 
adequate function. For patients with bilateral involvement, or when dealing 
with a lesion in a solitary kidney, the choice of procedures is: 1) permanent 
pyelostomy; 2) wetero-intesthial anastomosis; 3) cutaneous ureterostomy; I) 
excision of involved segment of ureter and re-implantation of the remaining 
ureter into another part of the bladder (a procedure rarefy possible), and o) 
ureteroplasty. 

The hazards, advantages and technical details involved in accomplishment ° 
ureteroplasty are described. Segmental ectasia of the ureter in a patient with a 
congenital solitary kidney successfully treated by ureteroplasty is repoite 


875 Park Ave., New York 21, N. Y. 


REFERENCES 


Bottojilet, J. T.: Ann. Surg., 2 : 597, 1910. 

Campbell, E. W.: J. Urol., 60: 31, 1948. 

Caulk, J. R.: J. Urol., 9: 315, 1923 

Chwalla, R.: Urol. & Cutan. Rev., 31: 499, 1927. 

Cottvelaire, A.: Bull. Soc. Anat., de Paris, 2: 287, 1900. 

Eisendrath, D. N.: Ann. Surg., 65: 552, 1917. 

Eisenstaedt, J. S.: Arch. Surg., 13: 1, 1926. 

Gekard, M.: These de Paris. 

Hilliard, C.: Brit. Med. J., 2; 838, 1935. 

Loraine, A.: These de Paris, 30; 1921. 

MacMtx, D. J.: Brit. J. Urol , 1; 150, 1929. „ „ T t , lnri , 

Morris. H.: Surgical Diseases of the Kidney and Ureter. Cassell & Co., Ltd., 19U4, 


p. 299. 

Papin E. and Legueu, F.: Arch Urol, de la Clin. deNeclcer, vol. 1, #4. 
Saintu, O.: J. m6d. de Paris, 8: 332, 1896. 

VbrMOOTEN, V.: J. Urol., 23: 427, 1930; J. Urol., 41: 455, 1939. 


vol. 2, 



The Jocr-n'al of Urology 
Vol. 69, Xo. 2, February- 1953 
PnnUd tn US-A - 


PRIMARY URETERAL TUMORS 
MORRIS R. KEEN' 

This presentation of 6 cases of primary ureteral tumors (five malignant and 
one benign) is concerned with the present incidence, the associated clinical 
problems, and an evaluation of the pathogenesis in the light of present know ledge. 
In the latter group, our own pathological studies in five of these cases will be 
contributed. 

In 1939, our first case of primary ureteral carcinoma was presented. The litera¬ 
ture then had recorded 150 cases, two-thirds of which had been observed in the 
preceding S years. The data of large medical centers in 1939 revealed the follow¬ 
ing: 

3 cases in 22,000—Johns Hopkins Hospital 
1 case in 22,000—Bellevue Hospital 

1 case in 7,700—Ohio State University Hospital 

4 cases in 13.S00—Vienna Anatomical Institute 

Mortensen and Murphy (1950) collected 245 cases of ureteral malignancy and 
added six others (three malignant and three benign). Vest in 1945 found 75 cases 
of benign tumors. These figures must be interpreted as an approximate evalua¬ 
tion as the reviewer is bound to overlook some cases on record. 

Since 1939, five additional ureteral tumors have been seen in a practice serving 
a rural-suburban community. Three of these tumors were observed in a single 
hospital of 100 bed capacity. Based on the number of urological cases seen in the 
eleven-year period, the incidence would approximate 1:1300. An additional 
case of multiple primary ureteral malignancies of varying degrees has been seen. 

As expressed by Braasch (1939) and Fagerstrom (1950), “all this is indicative 
of an awakened awareness on the part of the urologist, aided by progressive 
improvement in diagnostic technique.” 

CASE REPORTS 

Case 1. A 59 year old man (J. W. S.) presented right renal colic, frequency and 
urgency. Past history: Suspected tuberculosis of left lung, sinusitis and bronchial 
asthma; typical pyelo-ureterogram (fig. 1). Clinical crises were characterized by 
severe bronchial seizures with exodus 6 weeks after onset of mild urological 
symptoms. Autopsy revealed metastases to lungs, liver, mediastinum and left 
kidney. 

Case 2. A 47 year old man (C. S.) had hematuria following the lifting of a heavv 
automobile tire. With bed rest, the hematuria ceased but recurred with resumption 
of work. A right retrograde pyelogram disclosed a filling defect suggestive of either 
tumor or uric acid calculus (fig. 2). The patient was treated for ureteral calculus 
and subsequently passed a hard gritty substance (old blood clot). Re-examination 
established definite diagnosis of primary ureteral tumor. Nephrectomy with 
partial ureterectomy was performed elsewhere. Pathological diagnosis: Papillarv 
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the wearing of a pyelostomy tube for several weeks or months, and carrying out 
ureteral dilatation at least for one year to accomplish ureteral patency. 

SUMMARY AND CONCLUSIONS 

Idiopathic megalo-ureter is an unusual anomaly and falls into two categories: 

1) the ureter solely is ectatic and the renal pelvis normal, a condition first de¬ 
scribed by Caulk; and 2) the ureter and renal pelvis are involved (most common 
variety). In the latter the ureteral orifice is patulous and there is absence of 
peristalsis, permitting free reflux from the bladder to the renal pelvis. 

Although some authorities have reported, after careful examination, the 
discovery of a valvular obstruction in the ureter or urethra, this has not been 
generally confirmed. Several theories have been advanced to explain the anomaly, 
but none is entirely satisfactory. 

The condition may be unilateral or bilateral. The lesion rarely involves a 
segment of one ureter. Symptoms may be entirely lacking. If present they are 
usually caused by superimposed infection, or to pain resulting from obstruction 
owing to impairment of drainage. Diagnosis is made by urography. 

Treatment depends upon: 1) presence or absence of debilitating conditions, 

2) unilateral or bilateral lesion; 3) jeopardy to vital renal parenchyma. Treat¬ 
ment is not indicated in the absence of severe symptoms. Antibiotics and ureteral 
catheter drainage usually suffice to relieve symptoms consequent upon infection 
and impaired drainage. 

When surgical intervention becomes urgent, nephro-ureterectomy is the pro¬ 
cedure of choice if the involvement is unilateral and the remaining kidney shews 
adequate function. For patients with bilateral involvement, or when dealing 
with a lesion in a solitary kidney, the choice of procedures is: 1) permanent 
pyelostomy; 2) uretero-intestinal anastomosis; 3) cutaneous ureterostomy, 1 
excision of involved segment of ureter and re-implantation of the remaining 
ureter into another part of the bladder (a procedure rarely possible), and o) 
ureteroplasty. 

The hazards, advantages and technical details involved in accomplishment o 
ureteroplasty are described. Segmental ectasia of the ureter in a patient with a 
congenital solitary kidney successfully treated by ureteroplasty is repoite 

875 Park Ave., New York 21, N. Y. 

REFERENCES 

Bottomley, J. T.: Ann. Surg., 2: 597, 1910. 

Campbell, E. W.: J. Urol., 60: 31, 1948. 

Caulk, J. R.: J. Urol., 9: 315, 1923. 

Chwalla, R.: Urol. & Cutan. Rev., 31: 499, 1927. 

Couvelaire, A.: Bull. Soc. Anat., de Paris, 2: 287, 1900. 

Eisendrath, D. N.: Ann. Surg., 65: 552, 1917. 

Eisenstaedt, J. S.: Arch. Surg., 13: 1, 1926. 

Gerard, M. : These de Paris. 

Hilliard, C.: Brit. Med. J., 2: 838, 1935. 

Loraine, A.: These de Paris, 30: 1921. 

MacMyx, D. J.: Brit. J. Urol., 1: 150, 1929. , o 

Morris, H.: Surgical Diseases of the Kidney and Ureter. Cassell & Co., Ltd., um, ' 
p. 299. 

Papin E. and Legueu, F.: Arch. Urol, de la Clin, do Necker, vol. 1, #4. 

Saintu, O.: J. mdd. de Paris, 8: 332, 1896. 

Vermooten, V.: J. Urol., 23: 427, 1930; J. Urol., 41: 455, 1939. 



The Journal of Urology 
Vol. 69, No- 2, February 1953 
Pnnfed tn VJS.A. 


PRIMARY URETERAL TUMORS 
MORRIS R. IvEEX 

This presentation of 6 eases of primary ureteral tumors (five malignant and 
one benign) is concerned with the present incidence, the associated clinical 
problems, and an evaluation of the pathogenesis in the light of present knowledge. 
In the latter group, our own pathological studies in five of these cases will be 
contributed. 

In 1939, our first case of primary ureteral carcinoma was presented. The litera¬ 
ture then had recorded 150 cases, two-thirds of which had been observed in the 
preceding 8 vears. The data of large medical centers in 1939 rev ealed the follow - 
ing: 

3 cases in 22,000—Johns Hopkins Hospital 

1 case in 22,000—Bellevue Hospital 

1 case in 7,700—Ohio State University Hospital 

4 cases in 13,800—Vienna Anatomical Institute 

Mortensen and Murphy (1950) collected 245 cases of ureteral malignancy and 
added six others (three malignant and three benign). Vest in 1945 found 75 cases 
of benign tumors. These figures must be interpreted as an approximate evalua¬ 
tion as the reviewer is bound to overlook some cases on record. 

Since 1939, five additional ureteral tumors have been seen in a practice serving 
a rural-suburban community. Three of these tumors were observed in a single 
hospital of 100 bed capacity. Based on the number of urological cases seen in the 
eleven-year period, the incidence would approximate 1:1300. An additional 
case of multiple primary ureteral malignancies of varying degrees has been seen. 

As expressed by Braasch (1939) and Fagerstrom (1950), “all this is indicative 
of an awakened awareness on the part of the urologist, aided by progressive 
improvement in diagnostic technique.” 

CASE REPORTS 

Cose 1. A 59 year old man (J. W. S.) presented right renal colie, frequency and 
urgency. Past history: Suspected tuberculosis of left lung, sinusitis and bronchial 
asthma; typical pyelo-ureterogram (fig. 1). Clinical crises were characterized by 
severe bronchial seizures with exodus 6 weeks after onset of mild urological 
symptoms. Autopsy revealed metastases to lungs, liver, mediastinum and left 
kidney. 

Case 2. A 47 year old man (C. S.) had hematuria following the lifting of a heavy 
automobile tire. With bed rest, the hematuria ceased but recurred with resumption 
of work. A right retrograde pvelogram disclosed a filling defect suggestive of either 
tumor or uric acid calculus (fig. 2). The patient was treated for ureteral calculus 
and subsequently passed a hard gritty substance (old blood clot). Re-examination 
established definite diagnosis of primary ureteral tumor. Nephrectomy with 
partial ureterectomy was performed elsewhere. Pathological diagnosis: Papillary 
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epidennocarcinoma of ureter. Eight months later, vesical recurrence ensued with 
subsequent ureterectomy and partial cystectomy (M. R. Iv.). Nine months of 
good health were followed by marked spasm of the sacrospinalis muscle, bilater¬ 
ally, and impaired extension of the right lower leg. 

Subsequent laminectomy and cordotomy were performed with only partial 
relief from pain. Gross examination of the spinal nerves and associated structures 
revealed no evidence of metastases. The patient’s course was progressively down¬ 
ward. Prior to exodus, a metastatic mass developed in the right inguinal area and 
right scrotal sac. Biopsy of this area was identical with the original ureteral 
tumor. 

Summary: This case presented several disturbing features: 1) a question of 
determining causal relationship between trauma and the hematuria which en¬ 
sued; 2) the futility of urological surgery in preventing complications; 3) the 
development of severe neuro-orthopedic complications not responding to neuro¬ 
surgery or deep x-ray therapy; 4) the unusual mode of extension of malignancy 
along the spermatic cord into the scrotum. 

Case 3. A 55 year old man (A. G.) in 1948 had painless hematuria, which was 
secondary to a pedunculated papillary tumor (2 cm.), above the left ureteral 
orifice. The tumor was treated by transurethral resection and radon seed im¬ 
plantation. A bilateral pelvic sympathectomy for Buerger’s disease was performed 
in 1949. A normal twenty-six month postoperative period followed. Routine 
cystoscopy then disclosed a cigar-tip shaped lesion protruding from the right 
ureteral orifice, which descended into the bladder with each jet of urine and 
receded between times. Excretory urogram revealed a moderate right hydro- 
ureter. Biopsy of the ureteral tumor and previous bladder tumor were both re¬ 
ported papillary carcinoma. 

A right nephro-ureterectomy with a cuff of the bladder was performed. The 
site of the ureteral orifice and intramural area previously were fulgurated. 

Gross and microscopic examination of the removed kidney and ureter revealed 
no evidence of any tumor. The fulgurated area presented some edema and a few 
associated subepithelial cysts. 

The multifocal origin of transitional epithelial tumors is well illustrated here. 
The question was raised whether the tumor seen at the right ureteral orifice was 
of ureteral origin. The behavior of the lesion during the ureteral peristalsis con¬ 
vinced us of its ureteral origin. 

A case of bilateral ureteral malignancy has been reported by Ratliff, Baum and 
Butler. Macalpine presented 2 cases of bilateral renal papilloma, and quoted four 
additional ones of bilateral renal pelvic tumor involvement. (Rager 1S41- 
Murchinson, 1S70; Retzloff, 1904; Mayburv and Duke, 1925). Thomas and Re°-- 
nier (1924) studied a series of 248 cases of tumor of the renal pelvis and ureter 
and found bilateral involvement in 4.2 per cent. 

The mode of treatment of this ureteral malignancy presented several possibili¬ 
ties: 1) local figuration; 2) deep x-ray therapy to all transitional epithelium, 
followed by local figuration as suggested bv Bothe; 3) a nephro-ureterectomv 
and cuff of the bladder. 
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Surgical elimination of the right kidney, ureter and the cuff of the bladder was 
selected because of the type of cellular malignancy and the known experience 
of recurrence in the remaining ureteral epithelium. 

Counseller, Cook and Seefeld elected to fulgurate a ureteral tumor at the ure¬ 
teral orifice in a patient with severe pulmonary tuberculosis. Kajen and Petkovic 
record a similar case of papillary carcinoma of the ureter treated with cystoscopic 
fulguration in a patient who refused surgery and remained well for over a period 
of 14 years. 

Bothe’s suggestion of deep x-ray therapy to transitional epithelium (bladder) 
followed by fulguration was based on clinical experience of no recurrences in 
two cases of bladder tumor treated by preliminary x-ray r exposure. In 2 cases 
treated by fulguration alone, recurrences were constant. 

Case 4 • A woman aged 71 (A. A.) in 1949 complained of painless hematuria 
of 1 week’s duration and some weight loss. A preliminaiy excretory urogram 
showed dela 3 r ed function on the right side with some dilatation of the right renal 
pelvis. The region of the lower right ureter presented two calcific shadows, 2 cm. 
and 1 cm. in diameter (fig. 3, A). A plain urogram with a catheter in situ showed 
the tip of the catheter to be impinged at the level of the smaller of the two 
- calcific shadows (fig. 3, B ). A diagnosis of right hjulronephrosis associated with 
right ureteral calculi was made. 

Cystoscopy and a right retrograde pyelogram showed a filling defect in the 
right lower ureter (fig. 3, C). The opacities previously noted and assumed to be 
in the ureteral path had shifted and were definitely extra-ureteral. Right nepliro- 
ureterectomy with partial cystectomy was performed with an uneventful out¬ 
come. 

Pathological diagnosis: Polypoid transitional carcinoma of the ureter, grade 2, 
associated with lymphatic invasion. 

This case is of interest because of the confusing association of opaque shadows 
in the line of the ureter interpreted as stones. Calculi associated with ureteral 
tumor on the same side and on opposite sides have been reported b,y Mortensen 
and Murphy, Burnell and Brooks. Lazarus noted their presence in ten out of 6S 
ureteral tumor cases. Scott believes that with the ureteral catheter it is possible 
to distinguish between resilience of tumor tissue and the more definite obstruction 
of stone or stricture. 

Case 5. A 61 year old woman (MacB.) urns seen by Dr. Carl Schmidlapp f 01 
recurrent hematuria, low backache with pain in the upper right quadrant. The 
presence of a ptotic kidney was known for years. Cystoscopic examination (C- S■) 
showed a normal left ureteral orifice. A right pyelo-ureterogram revealed right 
Irydronephrosis, right hvdro-ureter with obstruction at the pelvic brim, and 
marked stricture formation of the lower two inches of the ureter. Minor calyces 
showed bizarre, fuzzy appearance (fig. 4). 

Diagnosis: 1) Right hydronephrosis, hydro-ureter, associated with obstruction 
at the pelvic brim, apparently extraureteral; 2) acid fast infection is the second 
possibility^; 3) a tumor of the ureter has not been excluded. 
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Exploratory and right nephrectomy (C. S.) performed revealed a deft 
tumor of the lower ureteral segment with pelvic gland infiltration. Pathologies 
report- Transitional cell carcinoma of the ureter, grade 2, with lymphatic mva- 


Interpretation by roentgenologist: A stricture of the lower right ureter, acid 
fast in origin, is suggested. 



Tig. 3. A, shoeing two calcific shadows, 2 cm and 1 cm. in diameter, in region of lower 
right ureter. B, showing catheter tip against calculus 5 C, right retrograde pyelogram show¬ 
ing filling defect in right lower ureter Opacities previously noted and assumed to be in 
ureteral path, had shifted and were definitely extra-ureteral. 


This case is of interest because the pyelographic outlines presented the possi¬ 
bility of an acid fast lesion to a competent roentgenologist and urologist. 

Case 6. A 55 year old woman (M. S.) in 1949 had profuse hematuria 1 week 
after a supravaginal hysteiectorny for bleeding uterine fibroids. Possible ligation 
of the ureter was consideied by the surgeon. Cystoscopic examination showed 
a patulous left ureteral orifice. A No. 5 catheter passed easily to the left renal 
pelvis, from which blood tinged urine flowed rapidly. A left pyelo-ureterogram 
showed modeiate hydroneplnosis and a definitely annular constricting area in the 
lower uietoral segment (fig. 5). A preliminary excretory urogram showed a normal 
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right kidney and ureter. Delayed function was noted on the left side. Diagnosis: 
Constricting annular tumor of lower left ureter. 

Nephro-ureterectomy with partial cystectomy was performed. Pathological 
report: Chronic pyelonephritis; moderate dilatation of the pelvis and ureter; 
benign papilloma at lower segment associated with peri-ureteritis. 


This case is of interest in presenting a differential diagnosis between operative 
ligation of the ureter, or constricting tumor of the ureter. A review of the patient’s 
history revealed the presence of low backache for years, and some mild urinary 
symptoms. 

Routine excretory urography should be performed in the presence of enlarged 
uterine fibroids. Some of the information thus gathered would be revealing. 



Fig. 4. Fig. 5. 

Fig. 4. Note fuzziness of minor calyces and stricture of ureter 
Fig. 5. Note annular constriction of ureter 


Harrison, Warres and Fust collected a series of 10 cases of primary 7 uretera 
tumors and emphasized the following features: 1) the cessation of hematuna 
with nonspecific therapy 7 and subsequent delay 7 in adequate urological investiga¬ 
tion. 2) Resection of a pelvic tumor with re-anastomosis and subsequent tumoi 
recurrence in the bladder and remaining ureter; 3) the frequent initial treatment 
of bladder papillomas and tumors secondary to ureteral origin; 4) the presence o 
pain from metastases as a first sign; 5) since these tumors occur chiefly 7 in the 
male (2.1) and reach their highest incidence in the prostatic era (50 to 70 years), 
complete visualization of the upper urinary 7 tract should be a required preopem 
tive determination in all candidates for prostatic surgical evaluation. 

The author’s series of six ureteral tumors serves to indicate the following. ) 
the insidious character of ureteral tumors; 2) the confusing pyelographic outlines 
which can result; 3) the multicentric origin of these tumors and the problem o 
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their management; 4) that routine pyelographic investigation should be employed 
in diseases of the uterus and adnexa. 

PATHOGENESIS 

The pathogenesis of ureteral tumors offers a stimulating and provocative 
field for study. Why is the transitional epithelial lining of the urinary tract the site 
of multicentric tumor growth? What directions do the growths take? What forces 
determine the same? 

The etiological factors associated with epithelial ureteral tumors mentioned in 
the past are leukoplakia, ascending epidermization, mechanical irritation (stone), 
chronic inflammatory processes, benign mucosal hyperplasia with eventual 
malignant change. 

Recent emphasis has been on avitaminosis, hormone imbalance, toxic products 
of metabolism, specific carcinogenesis, virus infection. 

A detailed evaluation of the experimental and clinical supportive data for the 
above group is not the purpose of this paper. A study of the literature does 
convince one of the rationale and validity of the premise that the transitional 
epithelium of the urinary tract can be stimulated to produce single or multiple 
tumors by one or a combination of these factors. 

Ever since Limbeck (1887) and von Brunn (1893) called attention to the in¬ 
folding of transitional cell epithelium and resulting pinehed-off areas in the sub- 
epithelial layer, attention has been focused upon these zones (buds, cell nest, 
cysts or glands) as the anlage for possible malignant growth. True or apparent 
secretory activity has been described in these areas. Subsequent excellent in¬ 
vestigations have substantiated the presence of these inclusions in considerable 
numbers of all levels of the upper urinary tract and bladder. A majority of these 
present associated inflammatory reaction. 

Recently Fagerstrom, in a detailed study of pelvis and ureters of 120 unselected 
autopsy cases, presented these significant conclusions and findings: 

1) Cell nests and buds are but bizarre expression of epithelial hyperplasia 
resulting from chronic infection and noxious agents in circulatory fluids. 

2) Excessive activity of epithelium induced by unknown factors may result in 
hyperplasia, widespread or isolated. The isolated areas in turn can assume a 
papillary excrescence or a downgrowth into loose connective tissue of the sub- 
epithelial zone. Tin's downward focal proliferation is augmented bv increased 
hydrostatic pressure and ureteral contractions. Papillaiy new growths are ex¬ 
tremely rare as compared with the incidence of buds. 

■3) Buds or crypts were no! found in persons below 20 years of age. 

4) -All buds or nests have a connection with the surface epithelium, thereby 
confirming the work of Stirling and Ash. 

5) Crypts or buds exist as one or the other in the majority of cases: co-existence 
is infrequent. 

G) Also seen were microscopic inflammatory changes evidenced by edema, new 
capillary formation and epithelial hyperplasia, but no leukocytic infiltration or 
bacterial invasion. 
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7) A great degree of vascularity associated with bud formation (epithelial 
hyperplasia) makes von Brunn’s theory of central necrosis of buds highly vul¬ 
nerable. 

8) Cysts arise from occluded mucosal crypts, rather than from buds. 

9) No secretory structural cells were found in the ureter. 

However, Foote did report a glandular type of epithelium in three renal pelves 
and one ureter. In these cases he noted “a complete replacement of the transi¬ 
tional epithelium by a thick red velvety membrane. Microscopically this mem¬ 
brane had the appearance of intestinal mucosa.” N. J. Jacob, Jr. and Mau re¬ 
ported 2 cases of pelvic, ureteral metaplasia towards intestinal mucosa and in one 
instance associated with malignancy. The factor of multiplicity of ureteral tumors 
may be explained on one or more of the following bases: 1) lymphatic permeation; 
2) surface implantation; 3) multicentric origin. 

Lymphatic permeation can be discounted as there is little or no pathological 
support. Most proliferative epithelial tumors grow at a surface level. 

Surface implantation is supported by the clinical observation that these tumors 
do not arise in haphazard fashion as a rule, but follow the path of urinary flow and 
peristalsis. A few isolated cases of implantation are recorded in a direction oppo¬ 
site to the normal flow of urine (Rogers, Mortensen and Murphy). Obstructive 
factors at any level may localize the spread. Over half of the primary ureteral 
tumors are at the lowest segment of the ureter. The narrowed lumen of the intra¬ 
mural ureter may create a temporary stasis of urine and thereby greater concen¬ 
tration of the urocarcinogenic factor upon the adjacent mucosa. Masina reports 
40 cases of primary ureteral tumors (5 per cent of his series) situated in the last, 
inch of the ureter, at the following sites: juxtavesical, intramural, submucosal. 

The multicentric origin also has clinical support. Multiple growths of different 
cellular components in opposite ends of the ureter and pelvis have been recorded. 
The recurrence of ureteral carcinoma in the remaining ureter after local excision 
of a tumor area is well known. 

Willis, in his excellent work on Pathology of Tumors, aptly summarized the 
present status by saying that “when a carcinogenic factor is applied to tissue, it 
is not applied to a single focus but to a more or less extensive field of the tissue. 
Visible tumor formation usually commences at one or more small foci in that 
field, but the neoplastic change extends from these to the other parts of the field. 

The causal relationship between epithelial buds and ureteral malignancy has 
been explored by Botlie (1943) and Fagerstrom (1950). Prompted by a review o 
the pathological findings in the bladders of aniline dve workers and the stomachs 
of mice after the ingestion of carcinogenic hydrocarbons, Bothe studied 6 primal) 
tumors of the ureter and four of the renal pelvis. He saw similar changes in anc 
about areas proximal to and remote from the tumor sites. Grossly, these aieas 
were either normal in appearance, slightly granular, or ulcerated. Microscopically 
these changes consisted of varying degrees of round cell infiltration, submucosa 
hyperemia, epithelial layer thickening, surface digital penetration, and papilla!) 

formation. , 

Bothe felt that in his series of cases the changes observed in the ureteis an 
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pelves were not unlike those in the human bladder of aniline dye workers, as 
demonstrated by (lay. Therefore, he postulated that on hypothetical giounds, 
inflammatory areas illustrated early reaction to carcinogenic stimulation while 
areas of proliferating basal cells were more advanced lesions eventually becoming 
papillary and definitely neoplastic.” 

While acknowledging this preceding statement to be mere conjecture, it seemed 
within the “bound of possibility to assume intramural changes starting in basal 
layers as due to irritants or carcinogenic agents excreted by kidneys or trans¬ 
mitted by blood or lymph.” 

te Everett and Wayburn presented a case with diffuse infiltration of the renal 
pelvis and ureters by von Brunn “cell nests.” In one single area, they found “a 
very suggestive, extremely early squamous cell carcinoma.” The finding of a 
single questionable area of suspected malignancy in diffuse subepithelial cell nest 
distribution makes one speculate as to the true causal relationship. Especially 
is this so, when the extensive areas probably are subjected to the same carcino¬ 
genic factors in the urine. 

Fagerstrom studied four surgical specimens (two primary ureteral tumors and 
two of the renal pelvis) with the same objective. Three showed no cell buds or 
crypts in the uninvolved portion of the ureter and pelvis. In one case with a diffuse 
distribution of cell buds throughout calyceal-pelvic-ureteral epithelium, none 
could be found underlying the tumor bearing area. No evidence could be found 
“that solid epithelial buds are directly associated with the origin of solid tumors 
of the urinary epithelium” in any of his cases. 

The question of causal relationship between the subepithelial inclusions (buds) 
and malignancy has also intrigued the writer. Five similar surgical specimens 
(four of ureter, one of renal pelvis) have been examined along the pattern outlined 
by Bothe and Fagerstrom. The following tabulation illustrates the findings in 
this series: 


Subepithelial cell inclusions 


CASE 

LESION 

SITE OF 
TUMOR 

PROXIMAL 

URETER 

MID POR¬ 
TION OF 
URETER 

REMOTE 

URETER 

RENAL 

PELVIS 

CHRONIC 

INFLAM¬ 

MATION 

A. G. 

Pap. ca. 
*l.u. 

** 



**+ 

+ 

+ 

MacB 

Pap. ca. 
l.u. 

— 


- 

- 

- 

+ 

M. S. 

Pap. 

l.u. 


~ 

+ 

+ 

+ 

+ 

A. A. 

Pap. ca. 
l.u. 

I 

— 

- 

+ 

+ 


M. 

Pap. ca. 2 
r.p. 

I + 

I 

1 

1 


+ 

+ 

+ 


* l.u.—lower ureter 
r.p.—renal pelvis 
** — none present, 


+ present 
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In 1938, Hueper’s classical review of aniline bladder tumors presented detailed 
and systematic histological descriptions of early (pre-cancerous?) and neoplastic 
changes in humans and dogs. Four types of nonneoplastic changes were noted. 

1) Inflammatory reactions (simple and ulcerative) as precursors of the develop¬ 
ment of neoplastic conditions. 

2) Intra-epithelial abnormalities which consist of localized changes in the 
morphological character and arrangement of the epithelial cells. 

3) Leukoplakia (simple, papillary and infiltrative). 

4) Mucus polyps (simple, papillary and infiltrative). 

If transition does occur from these subepithelial inclusions (buds) to actual 
carcinoma, one might expect some demonstration of these changes as outlined 
by Hueper. 

In my series, no such evidence could be found. One case of papillary carcinoma 
of the renal pelvis showed a solid row of subepithelial buds or cell nests but no 
breakthrough at the site of the tumor bases. The chronic inflammatory changes 
present consisted of round cell infiltration and were found in four out of five cases. 
It was believed that this process was nonspecific in nature. 

For further enlightenment in the pathogenesis of ureteral tumors, one should 
turn to the series of special stains studies for Golgi material and mitochondna 
presented by Bothe in 1950 at the American Urological Association’s annual 
meeting. This study was concerned with the distribution of the Golgi material 
and mitochondria in benign and malignant cells of the urinary tract. 

Although known for some fifty years (Golgi, 1898) to the biologist and patholo¬ 
gist, the Golgi apparatus and mitochondria elements of the cell are relative y 
unknown fields of knowledge to the practising urologist. Therefore, a brie 
description would be in order. 

The Golgi material of the cell represents a portion of the cytoplasm vita } 
concerned with elaboration of proteins, lipoids, pigments, hormones and vitamins. 
Secretory granules are also formed. The mitochrondria has a similar origin but is 
said to be more stable, also more constant in chemical composition. 

The Golgi substance is a constant constituent of the cell but can assume a 
variety of forms depending on the reaction to the stain fixation processes. I"° 
components of Golgi substance are known, a) chromophilic and b) chromopho uc. 
Each in turn can be primary protein or lipoid in composition. The chromopho nc 
factor, when composed of fat, passes to the lighter end of the cell. When essen 
tially protein in makeup, it may move to the opposite end. The chromophilic com 
ponent may go to any part of the cell. It is this migration of the Golgi appaiatus 
and the mitochondria to various parts of the cell which created a definite pattern 
after special fixing and staining processes. 

In a study of 152 benign prostatic hypertrophy cases and 32 cases of prosta ic 
carcinoma, Bothe, Dalton and associates were able to observe a very significan 
and constant distribution of the Golgi material and mitochondria in both beni„n 

and malignant cells. . 

The Golgi material in benign cells precipitates or locates itself at the nee u 
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of the cell in juxtanuclear position, as a heavily impregnated strand. This strand 
may extend towards the lateral borders of the nucleus in the direction of the base 
of the cell. 

In malignant cells, there is a reversal of the Golgi material away from the free 
surface to the other side of the nucleus, more of the cytoplasm is invaded. The 
mitochondria also presents a different distribution pattern on staining. 

In benign cells the mitochondria can be seen as either short large filaments or 
spheres, few in number, concentrated in the cytoplasmic area between the nu¬ 
cleus and the free border of the cell. In the malignant cell, the pattern consists 
of numerous small tenuous filaments and spheres. 

The specificity of these benign and malignant patterns was of especial interest 
to me since I thought that such stain studies could be utilized for possible en¬ 
lightenment as to the origin of multicentric ureteral tumors. Personal communi¬ 
cation with Bothe as to the hypothesis outlined above elicited the following: 
"It is our feeling, however, that some of these (transitional cell and subepithelial 
buds) will show changes in a non-involved area before the actual neoplastic 
hyperplasia has been established. This is very hypothetical, and will require 
considerable study.” 

It was our intention to apply these special stains to the ureteral material on 
hand. Due to technical difficulties, such studies could not be completed. The 
character of Golgi material and mitochondria is such that fixation of the tissue 
in Champy fluid must occur within ten to fifteen minutes after the blood supply 
to the organ is severed. Dr. Bothe has the technician in the operating room for 
immediate fixation. 

It is hoped that this paper may alert others in the use of these stains toward a 
better understanding of the pathogenesis of multicentric tumors of the urinary 
tract. Perhaps a ‘‘central depot” of investigation could be established. 

SUMMARY 

Six cases of primary ureteral tumor (five malignant and one benign) are 
presented. 

An incidence of 1:1300 is noted. 

Associated clinical problems are presented. 

A study of the causal relationship between ureteral carcinoma and sub- 
epithelial cell nest or buds could not be established in this series. 

Special stain studies of the Golgi material and mitochondria will be necessarv 
for further enlightenment of the pathogenesis of primary ureteral epithelial 
tumors. 

1 hanks are expressed to the referring physicians whose patients have made 
tin's study possible (Dr. C. Bernstein. Dr. D. Currie. Dr. Gross. Dr. J. L. ?ensr- 
stack. Dr. T. M. Winston). 

I am greatly indebted to Dr. Herbert Holleb. Director of Clinical Laboratories 
at Huntington Hospital, for the major preparation of the pathological material 
and its interpretation. My thanks are also expressed to Dr. Louis E. Mar-hall 
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Pathologist at Southside Hospital, Bay Shore, N. Y., and to Dr. Carl Schmidlapp 
for making case record MaeB available. 

431 New York Ave., Huntington, A T . Y. 
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PRIMARY URETERAL TUMORS WITH A REVIEW OF THE 
LITERATURE SINCE 1943 

FEDOR L. SEXGER and CLEMEXT A. FUREY. JR. 

From the Department of Urology, The Long Island College Hospital. Brooklyn. -V. Y. 

Primary ureteral tumors are no longer the rarity they once were considered, but 
rather have graduated into the i; not uncommon” classification. Ureteral tumors 
would be more common if greater effort would be made to discover them. With 
improved modem urologic implements, roentgenograms, and laboratory tech¬ 
niques. there is much greater opportunity for the early diagnosis of this entity. 
It is our purpose to evaluate the best methods of diagnosis, and to see if there 
has been any change since W. W. Scott's memorable article in 1943. We plan to 
offer a simple, rational system for your approval, on the diagnosis and treatment 
of primary ureteral tumors. 

The original description of ureteral tumors was by a Frenchman, Raver, in 
1841. The first report, in English, was in 1SS4, by Davy. Foord and Ferrier report 
only S cases recorded in the literature by 1900, and these were all on post-mortem 
examinations. It was not until 1902 that Albarran made the first preoperative 
diagnosis. By 1934, sixty-one cases had been found, and in 1943, Scott found 180 
cases and added two. Gualtieri. Hayes, and Segal in 194S brought the total cases 
reported in the literature to 19G. As late as May, 1951, Taylor stated that 207 
cases were published. Since Scott's report in 1943, we have found 12S cases in 
the literature. We wish to add 2 cases of our own. thus bringing the total to 310 
cases, as of May 1951. A few more case reports are listed but, because of library 
difficulties, they were not obtained. 

EMBRYOLOGY 

Fagerstrom. in his interesting discussion of the origin of primary ureteral tti- 
mors. states that urinary epithelial hyperplasia is due to local irritation from 
chronic infection, or noxious agents in the body fluids. This sharply disagrees 
with von Brunn's theory of “cell nests" as the site of origin. Fagerstrom states 
that epithelial buds and crypts are but bizarre expressions of epithelial hyper¬ 
plasia. Melicow. in 1945, after an embryological. histological, and clinical inves¬ 
tigation, stated that all urinary tract linings should be called "urothelium" be¬ 
cause of their similarity. This would distinguish it from the gastro-intestinal 
tract's mucous membrane, and the epithelium of the skin. He believes that all 
urothelial tumors should be grouped together because of this. We agree with this 
urothelial theory. Previous articles have never given this over-all picture, but 
rather have been separated into gross structures (i.e., kidney pelvis, ureter, and 
bladder). This makes a rational evaluation vert- difficult, if not impossible. We 
are therefore presenting only primary ureteral tumors. 

CASE REPORTS 

__ Casc L (Patient of Dr. John .1. Bottone. L.I.C.H. U-524S9.) Mrs. L. R.. a 
5S year old married white woman, was first admitted to the Long Island College 
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Hospital on August 28, 1950 with the chief complaint of right flank pain, off and 
on, for 3 months. Her past history was noncontributory other than a “repair of 
the uterus” (questionable uterine suspension) in 1928. She claimed to be per¬ 
fectly well until 3 months before admission, when a dull, nonradiating pain in 
the right flank occurred for 10 minutes a day. This increased to 12 hours a day 
and became more severe for the 2 months prior to admission. Two weeks befoie 
admission, hematuria, frequency', and nocturia 2 times developed. The system 
review was negative. Physical examination revealed the following positive find¬ 
ings : obese, white female, with tenderness over the right lower pole of the kidney. 
Her liver was one to two finger breadths below the right costal margin. 



Fig. 1. Retrograde pyelogram showing right hydronephrosis and hydro-ureter entire 
length of ureter. 

Laboratory findings: Complete blood count, normal. Urinalysis: pH, 5; spe¬ 
cific gravity, 1.008; albumin, 1 plus; sugar, 0; acetone, 0; microscopic, 3 white 
blood cells per high powdered field, culture negative. Urea, 35.5 mg. per cent, 
sugar 81.0 mg. per cent; serology negative. 

Cystoscopy' was not remarkable except for right ureteral obstruction at 10 
centimeters. Retrograde pyelogram showed a marked right hydronephrosis and 
hydro-ureter (fig. 1) with no evidence of calculi present. The cause of the ureteral 
obstruction was thought to be due to ureteral damage done at the previous 
gynaecological procedure. A nephro-ureterectonw was performed with removal of 
15 cm. of the proximal ureter. Marked hydronephrosis and hydro-ureter were 
present but no evidence of tumor was present in the kidneys or ureter. The patient 
was discharged on the twelfth postoperative day in good condition. The patient 
was asymptomatic for 3JA months, when she had a recurrence of hematuria, but 
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no other urinary complaints. Cystoscopy at this time revealed a small, round, 
smooth mass protruding from her right ureteral orifice. A biopsy taken fiom 
this mass was reported as a grade 3 transitional cell carcinoma of the meter (fig. 
2 A). The pathological report was as follows: “Invasion of the fibrous tissue by 
nests of tumor cells. The tumor is of transitional type with cells of moderate size. 
The nuclei are ovoid or round, and are hyperchromic with one mitotic figure per 
high power field. No keratinization is seen. 



Fig 2 .1, transitional cell carcinoma of ureter. Tumor cells occur as solid nests in¬ 
filtrating submucosa. Five mitotic figures are seen B, transitional cell carcinoma of ureter. 
Solid nests of tumor cells are seen invading musculans. 


A ureterectomy and partial cystectomy weie advised, but the patient refused 
for 7 months, preferring to have monthly fulguration of the ureteral protrusion of 
the tumor. Finally, on June 14, 1951, ten months after the nephrectomy, a ure¬ 
terectomy and partial cystectomy were performed. A review of the section taken 
for biopsy was compared with the slide of the operative specimen slide showed a 
similar transitional cell carcinoma, giade 3 (fig. 2, B). The postoperative course 
was uneventful except for a slow-healing abdominal wound. She was discharged 
on her twenty-eighth postoperative day for x-ray therapy as an “out” patient. 
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Since the patient was just discharged from the hospital, no follow-up is avail¬ 
able. 

Case 2. (Patient of Dr. E. Kang Morgan, L.I.C.H., U-55260.) Mr. J. McR., a 
54 year old white man, entered the Long Island College Hospital for the first 
time on December 18, 1950, with the chief complaint of “blood in his urine for 
ten days.” Five months before admission, several episodes of painless hematuria 
occurred accompanied by long, slender blood-clots. This condition was worse in 
the morning and cleared up by evening. These attacks lasted two to three days, 
occurring every two weeks for a month. Cystoscopy by a competent urologist 



Fig. 3. Retrograde pyelogram showing bifid renal pelvis and filling defect in lover 
right ureter. 

elsewhere was reported as negative. The patient lost 13 pounds over the following 
3 months, with no other complaints. For the 10 days prior to admission, the pa¬ 
tient had persistent hematuria with clots. Accompanying this was dysuna, 
urgency, frequency, and pain in the left groin during micturition. 

Past histoiy and system review were noncontributory. Physical findings weie 
within normal limits. 

Laboratory findings: Complete blood count, normal. Urinalysis, pH 7.0; 
albumin 0; sugar, 0; acetone, 0; microscopic, many red blood cells and few white 
blood cells per high powered field. Urea nitrogen, 31.0 mg. per cent; sugar, 108 
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mg. per cent; calcium, 11.1 mg. per cent; phosphorus, 2.8 mg. per cent; serology, 

negative. . _ , ^ 

Cvstoscopic observations revealed only moderate prostatic enlargement. Cat 1 - 

eters were passed easily to each kidney. Eed blood cells were present in both 
kidnev specimens. Pvelograms showed a right bifid renal pelvis as well as a small 
filling'defect in the lower third of that ureter (fig. 3). The hematuria subsided 
shortly after admission, and the patient was discharged on the sixth hospital 



Fig. 4. Drawing of gross specimen, case 2. Note bifid renal pelvis and tumor in lower 
ureter. 

day. The discharge diagnosis was “probable right lower ureteral calculus, with 
possible right ureteral tumor.’’ 

One month afrer discharge, there was a recurrence of hematuria, urgency, fre¬ 
quency and dysuria, and patient was re-admitted. Physical examination was 
negative and the laboratory findings were unchanged. On cystoscopy, blood was 
seen coming from the right ureteral orifice but, on passing a catheter up on that 
side, urine from the upper ureter and pelvis were free of blood. With this finding, 
a tumor was considered most likely, and exploration was performed. Eight centi¬ 
meters from the bladder a small, firm, raised, tumor was found. A nephro-ureterec- 
tomy with excision of a cult of the bladder was performed without difficulty. 
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Fig. 5. Photograph of tumor in case 2 showing cuff of bladder at one end 



Fig. 6. A, papillary transitional cell carcinoma of ureter. Tumor present at free surface 
and is seen invading submucosa. B, high power view of A. Note aplasia of cells with vari¬ 
ation in nuclear size and staining. 

Figure 4 shows a drawing of the kidney with the tumor in the lower ureter. 
Figure 5 is a photograph of the tumor. 
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The pathological report was as follows: “The ureteral lesion presents an ele¬ 
vated papillary surface covered by an aplastic transitional epithelium (fig. 6, -4). 
These epithelial cells form nests which invade the sub-mucosa. The tumor cells 
show round or ovoid hyperchromic nuclei with one or more prominent nucleoli. 
Mitoses average one per high power field (fig. 6, B ).... The muscularis shows 
scattered collections of lymphocytes, but no invasion by tumor.. . the kidney 
shows well-preserved cortex, medulla, and pelvis... .Diagnosis: Papillair tiansi- 
tional cell carcinoma of the ureter, grade 3.” The follow-up report of this patient 
is short, 6 months, but in this time there is no evidence of any recurrence of the 
tumor. 


Table 1 


TUMOR TV.PES 

| NUMBER OF CASES 

j 

| PER CENT 

1. Papillary carcinoma 

! 

\ 56 

J 42.4 

2. Benign papilloma 

26 

19.7 

3. Transitional cell carcinoma 

1 20 

15.0 

4. Squamous cell carcinoma 

i 9 

6.S 

5. Epithelioma 

1 4 

| 3.0 

6. Papillary epithelioma 

2 

! 

7. Epidermoid carcinoma 

2 

1.5 

S. Adenocarcinoma 

2 

1 1 - 5 

9. Papillary fibro-epitlielioma 

2 

l.o 

10. Hemangioma 

2 

• 1.5 

11. Alveolo-papillary carcinoma 

i 

O.S 

12, Benign fibro mucous polvp 

i 

1 O.S 

13. Sarcoma 

i 

O.S 

14. Scirrhous carcinoma 

i 

O.S 

15. Leiomyosarcoma 

i 

O.S 

10. Benign papilloma transitional 

i 

O.S 

17. Fibroma 

i 

O.S 

Total 

132* 

, 100 0 


* Two bilateral cases 


THE CLINICAL AND DIAGNOSTIC FACTORS IN CARCINOMA OF THE URETER 

1 umor hjpcs. The incidence of tumors in the urinary tract, as given by Doug¬ 
lass, is S6.5 per cent for the bladder and renal cortex, \\ hile only 8.4 per cent for 
the ureter and renal pelvis. The types of tumors fall into two main categories, 
papillary and nonpapillary. with the former predominating. Table 1 lists the 17 
difteient types of primary ureteral tumors described in the 130 cases gleaned bv 
us from the literature since 1943. This compares favorably with Scott's 16, and 
Lazaius’ and Marks’ 15 different types of tumors. In our group 64.6 per cent are 
papillary, and 35.4 per cent are nonpapillary. The first four types of tumors 
listed form S4 per cent of the total number we found in the literature. These are 
papillary carcinoma (42.4 per cent), benign papilloma (19.7 per cent), transitional 
cell carcinoma (15 per cent), and squamous cell carcinoma (6.S per cent). The 
remaining 19 case- comprise 16 per cent of the total 130 cases. 

-lf/r incidence. The age incidence conforms closely, but not wholly with other 
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investigators. The fifth, sixth and seventh decades of life comprise 80.7 per cent 
of the cases observed (table 2). The sixth decade is first (41 per cent), agreeing 
with Lazarus and Marks, but not with Scott who placed the fifth decade first. 
In our cases the fifth decade was second with 28 per cent, and the seventh decade 
third with 15 per cent of the 130 cases reviewed. The types of tumors in various 
age groups are what one would expect. The majority of cases of papillary caici- 
noma occur in the fifth and sixth decades (40 out of 55 cases). The greatest 
number of these 40 cases are in the sixth decade by a ratio of 24 to 16 (3:2). In 
benign papilloma the majority of cases are also in the fifth and sixth decades, 
but here the ratio is 11 to 11 (1:1). This trend of greatest incidence in the sixth 
and fifth decades follow in the remaining classes of tumors. 

Sex incidence. Ureteral tumors are seen most commonly in men. This was 
confirmed by our group with 65 per cent male and 35 per cent female. The male 


Table 2. Age incident 


DECADE 

MALE 

FEMALE 

TOTAL 

PER CEVT 

1st 

2nd 

2 

1 

3 

2 

3rd 

1 

4 

5 

4 

4th 

9 

3 

12 

9 

5th 

22 

13 

35 

2S 

6th 

37 

15 

52 

41 

7th 

7 

11 

18 

15 

8 th 

2 


2 

1 


1 ° 

1 00 

47 

127 

100 

No age 

No sex 



1 

2 

130 



led in all categories of tumors except transitional cell carcinoma, and this is not 
statistically significant. 

Tumor location. The commonest location for a tumor is in the lower third of 
the right ureter. This is similar to preceding reports; however, there is very little 
difference of right over left in our analysis (35-33 per cent). There is little question 
that the lower third of both ureters is the commonest site of origin (67 per cent). 
Ascending the ureter the incidence decreases proportionately. Two of our cases 
reported the entire right ureter as being involved. 

Symptomatology. One of the most significant and appalling points in our 
analysis of 130 cases was the length of time between the onset of symptoms an 
the diagnosis and treatment of the tumor. An ax'erage lapse of time before diag¬ 
nosis of 25.1 months for tumors on the right side, and 16 2 months for tumors 
on the left side was found. The over-all time was more than one and one-hal 
years (20.65 months). It is with these facts in mind that we hope to be able to 
show the need for more vigorous action, so that less time is lost before diagnosis 
and treatment, are instituted. 
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A triad of symptoms exists consisting of hematuria, pain and abdominal mass. 
These are listed in the order of frequency. Hematuria is present in only 70 per 
cent of the eases found in the literature to date; however, it is present in 92 per 
cent of our series of 130 cases. Pain is found in over 50 per cent, and abdominal 
mass is less than 20 per cent. The complete triad is seen S6 per cent of the time 
in tumors on the right side, and 76 per cent in tumors on the left side. The 10 
per cent difference is to be expected since there are more tumors on the right side. 

Associated symptoms seen at times are urgency, frequency, dysuria, long 
slender blood clots, nocturia, weight loss, anorexia, nausea, vomiting, jaundice, 
right-sided varicocele, chills and fever. 

Diagnosis. Cystoscopy and retrograde pyelograms are indispensible in the 
preoperative diagnosis of ureteral tumor. This is evident in our series where the 
tumor is seen protruding into the bladder in only 16 per cent of the cases. In this 
same group of 130 cases, complete obstruction to ureteral catheterization is met 
in 56 per cent, and incomplete obstruction in 3 per cent. This shows that in 74 
per cent of the cases, some local pathological change is evident at the time of 
cystoscopy. In reviewing these cases it is impossible to determine the number of 
cases that have no urinary excretion, or bleeding from a ureteral orifice, at the 
time of cystoscopy. 

Roentgenography. Careful study of the 130 cases in our series fails to discover 
definitely the value of x-ray diagnosis. Generallj- speaking, x-ray evidence was 
usually strong enough to warrant a tentative diagnosis which led to exploration. 
These 130 cases were all definite tumors, and any statistics to show missed cases 
would be impossible. With the exception of those cases where the tumor is seen, 
or where unilateral hematuria is evident, x-ray evidence must be depended upon. 

The commonest x-ray picture is one of ureteral obstruction, and is seen as a 
narrowing or filling defect, with ureteral dilatation above and often below the 
area in question. Figure 3 reveals (case 2) a filling defect in the lower third of the 
right ureter. The distal ureteral dilatation is explained by Grossman and Allvn 
as a mechanical blockage by the tumor due to peristaltic action causing it to 
descend and ball-valve the ureter. The infiltrating tumors usually cause an 
irregular diminution of the caliber of the ureter with only proximal dilatation. 
The papillary tumors, solid or pedunculated, may show a goblet-shaped filling 
defect with dilatation above and below the lesion. 

It lienever complete ureteral catheter obstruction is met, it is advisable to place 
the patient in the Trendelenburg position, and try a Woodruff catheter in the 
ureteral orifice, for complete ureterograms. Frequently one is able to get enough 
c |~ vc P nst the obstruction to permit outlining a ureteral defect, with proximal 
. 1 j' ta ri°n. In cases where there is no hydro-ureter, or mechanical obstruction to 
ni ieate the presence of pathological change, it is our belief that many cases are 
missed through neglect. The Woodruff procedure is particularly valuable since 
uietcrograms taken with conventional ureteral catheters often do not show the 
entire distal ureter. Suspected cases should have complete ureterograms in order 
o neover early lesions. Where hydro-ureter is present, even the most careless 
P> c ography usually shows disease since the dye diffuses well. When no disease 
15 Socn hydro-ureter, the urologist realizes the necessity for a Woodruff 
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study. It is in those cases without ureterectasis, that one is apt to ignore an early 
or even advanced tumor. This is a cardinal indication for a Woodruff study. 

Excretory urograms are usually of little value in establishing a diagnosis. They 
may show a nonfunctioning kidney when complete obstruction finally occurs. 
Plain roentgenograms may be of help also in the demonstration of an enlarged 
kidney, or show metastases to the bones or lungs. 

Therapy. Despite the fact that most urologists agree on the treatment of primary 
malignant ureteral tumors, table 3 shows 15 forms of therapy. This may be 
partially explained because of the following factors: 1) the general condition of the 
patient; 2) the functioning quality of the opposite kidney; 3) the location and 


Table 3. Therapy 


TVlPE of procedure 


TOTAL CASES 


1. Nephro-ureterectomy with partial cystectomy stage 10j" 

2. Nephro-uretereetomv (complete) l^ ne sta ^° 

r (Two stage 10 


3. Nephro-ureterectomy (partial) 

4. Local excision with end-to-end anastomosis, or re-implantation 

into the bladder 

5. Nephro-ureterectomy followed by x-ray therapy 

6. Nephrectomy with partial ureterectomy and fulguration of stump. 

7. Nephro-ureterectomy with partial cystectomy followed by x-ray 

therapy 

8. Roentgen therapy followed by nephro-ureterectomy 

9. Nephro-ureterectomy, fulguration and x-ray therapy 

10. Ureterectomy 

11. Cautery 

12. Cautery with partial ureterectomy 

13 Fulguration followed by nephro-ureterectomy (partial) 

14. Cystectomy with bilateral partial ureterectomy with ureteral 

cutaneous transplants 

15. Roentgen therapy (died preoperatively) 

16. Post-mortem 

17. No therapy listed 


30 

55 

12 

12 

4 

3 

2 

2 

1 

1 

1 

1 

1 

1 

1 

2 

1 


Total 


130 


extent of the tumor locally and distantly; 4) the mechanical difficulty encoun¬ 
tered at the time of operation. It is agreed that nephro-ureterectomy wit 
partial cystectomy (cuff of the bladder) is the operation of choice whenever 
possible for malignant tumors. Some authors believe all ureteral tumois aie 
potentially malignant, and therefore should be treated as such. Vest has an 
excellent article on the local excision of benign ureteral tumors. He has an 
elaborate method for establishing the diagnosis of these tumors, at the time o 
operation. He presents 3 cases with 7]/> years, 2}4 years, and 3J4 years’ surviva , 
treated with local resection with end-to-end anastomosis. It is conceivable t ia 
this ma} r be done safelj' in a few cases, but it would be difficult for most peop e 
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with less trenchant min ds This was demonstrated in two of our "so-called 
benign’’ eases, in which the patients died within 1 to 2 years of metastases. 

In our 130 cases analyzed, a greater number of nephro-uretereetomies are 
found than nephro-uretereetomy and partial cystectomy (55 as to 30). (See 
table 3.) This may be explained by the foregoing factors, and also by lack of 
adequate understanding of the problem. A few cases (Douglass) had partial 
ureterectomv with nephrectomy. Treatment here was usually influenced by one 
of the aforementioned contra-indications to extensive surgery. Local excision 
and re-anastomosis by end to end methods was used in 12 cases, both benign and 
malignant. There was a poor follow-up of these cases so that it was impossible to 


Table 4 . Folloic-up 



RECURRENCES EOUKD INI 



DEATH 

vROAT 

OTHER 

CAUSES 

MISCELLA¬ 

NEOUS 

OPERATION Local 

Bbdder Ureter recur- Lung Bone Bruin 
rente 

Car¬ 

cino¬ 

matosis 

None 

found 

1-6 mos. 

3 2 1 

i 

3 

14 



6-12 mos. 

12 2 

i i 

4 

11 

3 


12-1S mos. 

i 

i 


2 



1S-24 mos. 

2 

i 

i 

7 



2-3 vrs. 

i 

i 


5 



3-4 YTS. 

i 


i 

6 

l 


4-5 yrs. 

2 



1 



5-6 yrs. 




1 

i 


6-7 yrs. 




3 



7-S vrs. 

i 



2 



S-9 yrs. 

i i i 

i 

i 




Death on the table 




l 


Preoperative death 




l 


Postoperative death (1 da> ) 




l 


Total number of 

cases reporting follow-up 



S3 

(63.9%) 

Total number of 

cases without follow 

-up 



47 

(36.1%) 

Total 





130 

(100%) 

Average length of time for follow -up (months! 



23 

2 


evaluate them adequately. The majority of remaining surgical methods listed 
have been used to fit a particular situation. There has been very little benefit 
derived from the pre- and postoperative use of x-ray therapy, and for this reason 
it has not been generally adopted. Fulguration in connection with other methods 
of treatment is listed; however, this form of therapy should not be substituted 
for excision of a cuff of the bladder. Fulguration alone is of very little value in the 
curing of this disease, as was demonstrated in our first case report. 

Follow-up studies. The follow-up studies in the literature are poor in contnut 
to the thoroughness of diagnosis and therapy. Table 4 reveals 47 cases without 
follow-up studies. Ounce and Knickerbocker report a 25 year survival and Scott 




Table 5. Causes of death 


TYPE OF TUMOR 

DURATION 
SINCE DIAG¬ 
NOSIS 

1. Epithelioma 

20 mos. 

2. Epithelioma 

5 mos. 

3. Papillary carcinoma 

12 mos. 

4. Papillary transitional cell car- 


cinoma 

6 mos. 

5. Squamous cell carcinoma. 

2 mos. 

6. Papillary squamous cell carci- 


noma 

12 mos. 

7. Sarcoma 


8. Squamous cell carcinoma.. 

7 mos. 

9. Papillary transitional cell car- 


cinoma 

96 mos. 

10. Papillary transitional cell car- 


cinoma 

10 mos. 

11. Leiomyosarcoma 

24 mos. 

12. Papillary squamous cell carci- 


noma 

36 mos. 

13. Transitional cell carcinoma 

12 mos. 

14. Papillary carcinoma 

12 mos. 

15. Transitional cell carcinoma 

Pre-op. 

16. Alveolo-papillary carcinoma 

10 mos. 

17. Papillary carcinoma 

16 mos. 

18. Epidermoid carcinoma 

60 mos. 

19. Epidermoid carcinoma 

8 mos 

20. Transitional cell carcinoma 

1 day 

21. Transitional cell carcinoma 

54 mos. 

22. Papillary carcinoma 

12 mos. 

23. Squamous cell carcinoma. 

8 mos. 

24. Transitional cell carcinoma 

25. 



CAUSES OF DEATH 

T*PE OF THERAPi 

Metastasis—brain— 

N.U.B. 

lung 


Unknown 

N.U. (Part.) 

Carcinomatosis 

N.U.B. 

Carcinomatosis 

N.U.B. 

Carcinomatosis 

N.U. 

Metastasis wound, 

N.U. 

bone 


Unknown (carcinoma¬ 

None 

tous) 

N.U. (X) 

Carcinomatosis 

Carcinomatosis 

1. Segmental 

2. X. 

Carcinomatosis 

1. Ful. 2. N.U. 
(Part) 

Carcinomatosis (found 

None 

at P.M.) 


Carcinomatosis 

N.U. 

Carcinomatosis 

N.U. (X) 

Unkown 

N.U. (Part.) 

Carcinomatosis 

None 

Pulmonary embolus 

N.U.B. (X) 

Carcinomatosis 

N.U.B. (X) 

C.V.A. 

N.U. (Part.) 

Carcinomatosis 

N.U. 

Postoperative 

N.U.B. 

Bladder 

N.U.B. 

Postoperative thyroid¬ 

N.U B. 

ectomy 

N.U. (X) 

Uremia 

Operative 

N.U.B. 


Average survival for all tumors 
Average survival papillary carcinoma 
Average survival infiltrative forms 


21.1 mos. 
20.85 mos. 
16.11 mos. 


Key to “Type of Therapy” 

1. N.U.B. Nephro-ureterectomy and partial cystectomy. 

2. N.U.B. (X) Nephro-ureterectomy and partial cystectomy with x-ray therapj. 

3. N.U. Nephro-ureterectomy (complete). 

4. N U. (Part.) Nephro-ureterectomy (partial) 

5. N.U. (X) Nephro-ureterectomy with x-ray therapy. 

G. Segmental resection of ureter. 

N. Nephrectomy. 

7. Ful. Fulguration 

8. None No therapy 
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2-55 



1. XX-B. 

. XX. . 

. XX. ('Par:.;- . 

4. XX.B. (X' .' 

5. XX. (X‘ .. 

6. Ful. and XX. . 

7. Sec?—;nal and X. 

S. Preop. 

9. . - - - . 


3 

9 


1 

1 

1 

O 


I 


1 

) 


20.S ('for 5 cases) 


14.5 
35. &5 
13.0 
9.0 


10.0 

95.0 

0.0 

0.0 


Uks a 10 vear survival in previously reported cases. In our analysis of 130 cases 
the best survival time was 9 years. In 52 of our cases without recurrence. 2 pa¬ 
tients were seen for S years: however. 50 per cent of these 52 cases were only seen 
for a year or less. f$ee table 4.1 

Tne number of cases with a follow-up is small, and therefore no definite state¬ 
ments may be made. However, we do see that the commonest site o; recurrence 
is in the bladder, the ureter, the peri-ureteral structures, the lung, the bone, and 
the brain, in the order listed. Carcinomatosis was the commonest cause of death. 
Table 5 reveals the causes of death in 24 cases compared with the types of tumors, 
their survival time, and type of therapy used. The longest survival was for S 
years. The average survival time, with the exclusion of the operative mortality 
and the one unknown case, was 21.1 months. This is 5 months shorter than the 
papillary forms, and 5 months longer than in the infiltrated forms. This indicates 
that the infiltrated forms are more highly malignant than the papillary tumors. 
This is explained in the fact that the infiltrative tumors metastasize more readily. 
The normally thin ureteral wall lends itself more readily to invasion, and hence 
to blood and lymphatic vessels infiltration. The comparison of the survival time 
to the type of therapy given is too small in number to be of significance. (See 
table 5. < However, it is interesting to note that nephro-ureterectomy with carnal 
cystectomy has a longer survival than does just nephro-ureterectomy. 


DISCVSSIOX 

Primary carcinoma of the ureter is no longer the rarity it was once considered, 
but rather is more often diagnosed in time so that therapy may be instituted. 
However, there is still a need for improvement in the early diagnosis of this con- 
dun.:!. With toby's facilities at hand: Papanicoloau staining of the urinarv 
sr-iimcni. cystoscopy, and roentgenological examination, there is no reason that 
die averatre 20.0 months that exists before diagnosis in our series cannot be short¬ 
ened. Carcinoma of the ureter is an insidious disease, but one that affords rela¬ 
tively ea-y diagnosis, and therefore an opportunity for a proper solution. Greater 
ah nr. css on the part of the medical profession to minor urinary complaints, 
hematuria, pain, and an abdominal mass, would decrease the delays in diagnosis. 

The order of frequency in which the tumors appear is similar to previous re- 
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ports: papillary carcinoma (42.4 per cent), benign papilloma (19.7 per cent), 
transitional cell carcinoma (15 per cent) and squamous cell carcinoma (6.8 per 
cent). The tumor is seen most frequently in the male during the sixth decade of 
life. Previous reports found the right ureter involved most often; however, in our 
group there was an insignificant difference of the right over the left (35-33 per 
cent). 

Hematuria was found more frequently than previous reports indicate (70 to 
92 per cent). This is mainly gross hematuria, but occasionally it is only micro¬ 
scopic. The presence of hematuria warrants cystoscopy, and if during this 
procedure no foci of bleeding are evident, careful ureterograms are indicated. If 
improper filling of the ureters is present in the routine procedure, Woodruff 
ureterograms should be performed. It is believed if this latter method is done in 
obscure cases, a great many more ureteral tumors would be discovered, and seen 
at an earlier date. The other main symptoms of flank or abdominal pain and an 
abdominal mass, are not wholly suggestive of tumors by themselves, but in the 
presence of hematuria are suggestive of tumor. 

A great variety of treatments are seen (table 3), but the generally accepted 
method of choice for malignant ureteral tumors is nephro-urecterectomy with 
partial cystectomy. It is frequently stated that all ureteral tumors are potentially 
malignant, and therefore, should be handled in the most radical manner practi¬ 
cable. 

It is quite conceivable that benign tumors are found in the ureter; the only 
factor is the ability to recognize them promptly and correctly at the time of 
operation. Vest has presented a fine paper describing the manner and proper 
approach to this subject. One of the poorest aspects of the picture of ureteral 
tumors is the follow-up. In our 130 cases analyzed there were only 83 cases fol¬ 
lowed up. There was no longer than a nine year follow-up with an average of two 
and a sixth year follow-up. The great majority had less than one year follow-up. 

As it stands today, the average survival in our small series of 24 cases is 21.1 
months. Papillary carcinoma survival was 5 months better than this, while the 
infiltrative forms proved more highly malignant with 5 months less survival than 
the average for all tumors. It is hoped that the surgeons who have written previ¬ 
ous reports on this subject will make a follow-up study so that rve may properly 
reevaluate the ureteral tumor situation. 

Gratitude is hereby expressed to Drs. John J. Bottone and E. King Morgan for 
permission to use two of their private cases in this article. Thanks are also due to 
Dr. Thomas Morrione, the director of the Department of Laboratories at the 
Long Island College Hospital, for his assistance in preparing the pathological 
material for our two case reports; thanks are also due to Dr. Adrian W. Zorgniot- 
ti for his translations of foreign articles. 

SUMMARY 

Since 1943, one hundred and twenty-eight cases have been found in the litera¬ 
ture and 2 new cases have been added. Total number of cases as of May 1951 is 
310. 
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Figures concerning the tumors generally agree with previous studies. 

Striking points of interest are: 1) A lapse exists of 20.6 months befoie diagno¬ 
sis is made. 2 ) Nephro-ureterectomy noth partial cystectomy, whenever possible, 
is the therapy of choice for malignant tumors. 3) Only 63 per cent of the cases 
had a follow-up, and that was for 3 -ears. 4) Survival for 20 cases was 21.1 
months. 

Suggestions: 1) increased cancer consciousness of the public; 2) increased 
consciousness for ureteral tumors by the urologist; 3) better use of diagnostic 
implements; 4 ) more radical surgery whenever possible. 

Since the writing of the paper, it has been brought to our attention that Dr. 
J. A. Campbell Colston has a case of ureteral tumor previously reported in the 
Journal of Urology (1935) with a 14 3 -ear survival. This patient died without 
evidence of any recurrence. 
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Urinary frequencv and incontinence complicating the management of the 
neurogenic bladder are often distressing problems to both patient and physician. 
In selected cases, banthine. becauseof its powerful and prolonged parasympathetic 
blocking action, offers promise for the control of this condition. 

The concept of urinary control by a medicinal agent capable of inhibiting a 
spactic detrusor muscle is not new. Laugworthy 1 (1936) found atropine to be of 
value in relieving urgency and frequency of urination in patients with spastic 
paraplegia. Bladder capacity was increased from 150 cc to 250 cc and urinary 
frequency was reduced. However, atropine sulfate had to be gradually increased 
to the limits of tolerance with the consequent development of distressing side 
reactions. Since Laugworthy "s initial attack on the problem, little has been con¬ 
tributed which would substantiate the potentialities of atropine or other para¬ 
sympathetic blocking agents in the management of the spastic urinary bladder. 
In the light of present theories regarding neurogenic bladder dysfunction and the 
availability of a new. more potent anticholinergic drug, the following investiga¬ 
tional study was carried out. 

PHYSIOLOGY OF THE XOPAIAL BLADDER 

A short resume of normal bladder physiology is fundamental to an understand¬ 
ing of neurogenic bladder dysfunction and the selection of appropriate cases for 
drug therapy. For the purpose of this discussion, bladder activity can be consid- 
eredto be dependent upon three levels of control. Starting with the basic inherent 
properties of smooth muscle, there is progression of complexity evident. The iso¬ 
lated bladder will demonstrate tonus and accommodation to filling, but a coordi¬ 
nated expulsive contraction is impossible, due to the lack of an integrating 
mechanism. Clinically, such bladder behavior is noted in the state of "spinal 
shock" following cord injuries, as demonstrated by Xesbit and Lapides.* Like- 
tnse. spinal anesthesia removes central nervous system integration with resulting 
temporary urinary retention. The second level of control becomes apparent with 
the addition of a reflex arc mediated through sacral cord segments 2. 3. 4. The 
forceful involuntary expulsion of urine can now occur, but the volume and fre¬ 
quency will depend upon the threshold of reflex activity. Residual urine is the rule 
and superimposed infection may lower the threshold stimulus to such an extent 
that adequate filling becomes impossible. Yet a third level of complexitv acts to 
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modify the behavior of the normal adult bladder. This control is an inhibitory 
influence, originating in cerebral centers, which controls bladder filling by delay¬ 
ing the motor discharge of the spinal reflex arc. The development of this supraseg- 
mental inhibition serves to differentiate the infant from the adult bladder. 
Normal bladder function depends on the harmonious interpla.y of a complex 
series of nervous system controls. Perfect integration at each level is essential as 
evidenced by the multitude of lesions seen clinically which are known to produce 
abnormal bladder behavior. Although the foregoing discussion has consisted of 
generalities, its practicability becomes apparent when applied to the problem of 
neurogenic bladder dysfunction. 

PHYSIOLOGY OP THE NEUROGENIC BLADDER 

Five groups (Nesbit 3 ) suffice to classify the abnormalities of neurogenic bladder 
activity. The uninhibited neurogenic bladder , group 1, results from failure to de¬ 
velop or acquired loss of the suprasegmental inhibitory center. Frequency, 
urgency and enuresis are prominent symptoms; precipitous evacuation without 
residuum, associated with the findings of small bladder capacity and intact sen¬ 
sation, complete the diagnostic criteria of this group. Acquired lesions such as 
cerebral vascular accidents, brain tumors and prefrontal lobotomy are etiologic 
lesions in producing uninhibited neurogenic dysfunction. 

Group 2 has been termed the reflex neurogenic bladder. This condition results 
from complete transection of the spinal cord or comparable lesions above the 
level of the conus medularis. Periodic involuntary voiding occurs, but bladder 
sensation is absent. A residual urine of one or more ounces predisposes to urinary 
sepsis. 

With interruption of both afferent and efferent peripheral nerve pathways to 
the bladder, group 3, the autonomoxts neurogenic bladder, results. Sensation, re¬ 
flex micturition, and voluntary- control are all lost, with remaining function 
consisting solely of the inherent properties of smooth muscle. Tonus and accom¬ 
modation to filling remain; there is emptying of the distended viscus by overflow 
incontinence. 

The sensory paralytic bladder, group 4, is exhibited in those cases in which 
bladder sensation is selectively abolished. The dorsal root lesions of tabes dorsahs 
effectively interrupt these afferent pathway-s. Filling and evacuation can proceed 
in a normal manner. However, the stimulus for voiding never reaches the spinal 
or cerebral levels, and eventually chronic overfilling will produce a decompensated 
reservoir. Detrusor power is destroyed by unperceived chronic overdistension. 

Lastly-, the motor paralytic bladders may- be considered as group 5. Painful 
distension occurs, but voluntary- or reflex expulsion of urine cannot take place. 
The detrusor is at the mercy of its contents with overflow, decompensation, and 
atonicity- being the chain of events. 

In the latter three groups, normal detrusor tonus prevails until the time when 
decompensation and atonicity- supervene. With groups 1 and 2, the situation >s 
the reverse. Hy-peractivity of the detrusor muscle manifests itself as urinary b‘ e ' 

3 Xesbit, R. M.: Fundamentals of Urology. 3rd Ed. 1949. 
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quency and is the source of the afflicted patient's complaints. With these thoughts 
in mind, the pharmacology of bantliine will suggest at once the clinical application 
of this drug. 


PHARMACOLOGY OF BANTHINE 


The pharmacology of bantliine (beta -diet hy 1 ami noethyl xanthene-9-carboxyl- 
ate methobromide) has been reported by several groups of investigators since its 
introduction in 1949. Most studies have been directed toward control of gastric 
motility and secretion, the effects on the urinary bladder being considered as un¬ 
desirable side reactions. The action of banthine is that of a long acting anticho¬ 
linergic agent. Nerve impulses of the parasympathetic system are blocked at the 
ganglia and at the effector sites. Since acetylcholine is the chemical mediator for 
neural transmission across sympathetic ganglia, some inhibition occurs also on 
the sympathetic side. The inhibition of parasympathetic activity would appear 
to be the stronger of the two nervous system blockades. 

Detrusor activity depends upon parasympathetic innervation. Hambourger et 
al. 4 reported the effect of anticholinergic agents on the pressure changes which 
occur in the dog's bladder when standardized repetitive electrical stimuli are 
applied to the pelvic nerve. The intravenous injection of either banthine or 
tetraethylammonium chloride completely abolished the standardized response, 
ft hen compared with TEAC, banthine proved twice as effective, weight for 
weight. 

METHODS 


The clinical material for this investigation consisted of four normal subjects 
plus fourteen patients with neurogenic bladder dysfunction. The latter cases are 
further classified on the basis of their cystometrographic features (table 1). 

A Lewis continuous recording cystometer was used to record the changes in 
intravesical pressure before and after the aclministration of banthine. Comparable 
curves were obtained on repeated measurements of normal and of neurogenic 
bladder states. 


Procedure. The presence or absence of residual urine is determined. A 20F 
catheter is used since a large caliber lumen facilitates a more rapid equilization 
of pressure changes. This catheter is connected to the cystometer. which, in turn, 
is joined bv a suitable length of rubber tubing with a 1.000 ml. graduated flask 
placed four feet above the level of the symphysis pubis. A drip chamber interposed 
between the flask and cystometer makes it possible to regulate the flow of sterile 
sahne solution at approximately 50 cc per minute. The arrow provided on the 
iront of the cystometer must be level with the symphysis pubis. 

ff e have found it desirable to record continuously rather than by increment* in 
order to more closely portray the entire intravesical sequence. As the bladder 
slowly distends, the patient is instructed to indicate the first desire to void (*\ 
the sensation of filling (F). and the onset of painful distension (P). These particu' 
lar symbols, originated by Rose, have been adopted by us in order to facilitate 


‘ Hambourger. W. E .et a! • Pharmacology of B-diethvlaminoethvl o i 
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comparison of our studies with those of other investigators. These points along 
the pressure curve are carefully recorded, to be utilized in the final interpretation 
of the record. When distension becomes unbearable, the patient is instructed to 
void with maximal effort (M), following which the apparatus is quickly discon¬ 
nected and the bladder contents emptied. The measured volume constitutes the 
total bladder capacity and provides a check against the quantity of fluid used 
to distend the bladder as indicated by the cystometrogram. Minor variations in 
the rate of flow of the irrigating fluid will result in tracings which require the 
measured bladder capacity for interpretation. Additional information is secured 
by instilling 60 cc of warm water (41C) so that bladder thermal sensation can be 
evaluated. 


Table 1. Classification of patients and results of banthine therapy 


NO. 

1 

PATIENT 

AGE 

NEUROGENIC BLADDER 
GROUPING 

THERAPY IN¬ 
DICATED BY 
CYSTOME¬ 
TROGRAM? 

RES 

Frequency 

ULT 

Incontinence 

1. 

A. G. 

44 

Uninhibited 

Yes 

Improved 

Improved 

2. 

R. B. 

23 

Uninhibited 

Yes 

Improved 

Improved 

3. 

J. G. 

28 

Uninhibited 

Yes 

Improved 

Improved 

4. 

D. F 

13 

Reflex 

Yes 

Improved 

Improved 

5. 

H. P. 

38 

Reflex 

Yes 

No clinical trial 

0. 

C. A. 

50 

Reflex 

Yes 

No improvement due to in¬ 
competent external sphinc¬ 
ter. 

7. 

T. C. 

60 

Autonomous (early) 

Xo 

Temporary condition with 
spontaneous improvement. 

s. 

L. S. 

36 

Autonomous (late) 

Yes 

No improvement, due to in¬ 
competent external sphinc¬ 
ter. 

9. 

F. S. 

39 

Autonomous (late) 

Yes 

No clinical trial. 

10. 

A. W. 

58 

Sensorv paralytic 

Xo 

Contraindicated 

11. 

M. C. 

50 

Motor paralytic 

Xo 

Contraindicated 

12. 

I. P. 

53 

Motor paralytic 

Xo 

Contraindicated 

13. 

D. L. 

9 

Motor paralytic 

Xo 

Contraindicated 

14. 

P. P. 

27 

Motor paralytic 

No 

Contraindicated 


CYSTOMETRIC STUDIES BEFORE AND AFTER BANTHINE: NORMAL BLADDER 

Curve 1, figure 1, shows the pressure changes recorded during the filling of a 
normal bladder. The first desire to void (*) was recognized with 100 cc of At* 1 1 
painful distension (P) occurred with a volume of 350 cc. Maximal voluntary voic 
ing (M) was then attempted, with intravesical pressure rising to 90 mm. of rod 
cury. Banthine bromide, 25 mg., was administered intravenously. In 20 minutes 
general S3 r stemic effects, as evidenced by dry mouth, dilated pupils and inci ease ^ 
pulse rate were apparent. A second measurement was then made, curve - 
figure 1 being obtained. Similar responses were obtained in three other noima 
human subjects. The following drug effects are worthy of note: 

1) The first desire to void was delayed and required approximately 50 cc ac 
ditional fluid to register at the cerebral level. 
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2) Bladder distension was increased by 100 cc before comparable pain v as 

3) Maximal voluntary pressure was of lesser magnitude, a decrease of 30 mm. 
of mercury being recorded. 

4) Following the removal of the urethral catheter, only 230 cc could be volun¬ 
tarily voided. A 200 cc residual urine was now found in a bladder which a few 
minutes previously had been capable of complete evacuation. 

5) Finally, it is noted that total bladder capacity was increased from 400 cc 
to 430 cc. 

CYSTOMETRIC AND VOIDING CONTROL STUDIES IN NEUROGENIC STATES 

(representative cases) 

Case 1: A. G., a 44 year old Xegro, had suffered an extensive “stroke” which 

resulted in an uninhibited neurogenic bladder and complete urinary incontinence. 



Fig. 1. Cvstometric curves recorded during filling of a normal bladder. Curve 1 (broken 
line) was obtained prior to administration of any drug. Curve 2 (solid line) shows depres¬ 
sant effect of banthine, 25 mg. intravenously, as evidenced by delay in first desire to void 
(*2), delay in onset of painful distension (P2), decrease in magnitude of voluntarv contrac¬ 
tion (M2), and increase in bladder capacity. 

Mentally, this patient was reduced to a vegetative state, which prevented record¬ 
ing of subjective aspects of the cystomctrogram. Curve 1, figure 2, A, shows a 
precipitous type of urination (Mi) with a small bladder capacity of 200 cc. 
Curve 2, figure 2, A, reveals the marked inhibitory effect of a single intravenous 
dose of banthine, 25 mg. Bladder capacity was increased from 200 cc to 600 cc 
(Mi to hl ; ), without the occurrence of an effective voiding contraction. 

Figure 2, B was obtained from the same subject on the following dav. Curve 
O, figure 2, B again shows a precipitous voiding contraction with small bladder 
capacity (125 cc). A single oral dose of banthine, 100 mg., was administered and 
serial cystometrograms done at hourly intervals. Curves 1, 2, 3 show progressive 
increase in the degree of detrusor inhibition at 1,2 and 3 hours following adminis¬ 
tration with maximal bladder capacity of 275 cc. being reached at 3 hours. At 7 
hours (M:), the inhibitory effect of banthine was still evident, but of lesser device. 
r i liese data are presented graphically in figure 3. ° 
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comparison of our studies with those of other investigators. These points along 
the pressure curve are carefully recorded, to be utilized in the final interpretation 
of the record. When distension becomes unbearable, the patient is instructed to 
void with maximal effort (M), following which the apparatus is quickly discon¬ 
nected and the bladder contents emptied. The measured volume constitutes the 
total bladder capacity and provides a check against the quantity of fluid used 
to distend the bladder as indicated by the cystometrogram. Minor variations in 
the rate of flow of the irrigating fluid will result in tracings which require the 
measured bladder capacity for interpretation. Additional information is secured 
by instilling 60 cc of warm water (41C) so that bladder thermal sensation can be 
evaluated. 


Table 1. Classification of patients and results of banthine therapy 


1 

xo. 

PATIENT 

AGE 

NEUROGENIC BLADDER 
GROUPING 

TIIERAPV IN¬ 
DICATED BY 
CYSTOXIE- 
TROGRAM? 

RES 

Frequency 

ULT 

Incontinence 

1 . 

A. G. 

44 

Uninhibited 

Yes 

Improved 

Improved 

2. 

R. B. 

23 

Uninhibited 

Yes 

Improved 

Improved 

3. 

J. G. 

28 

Uninhibited 

Yes 

Improved 

Improved 

4. 

D. F 

13 

Reflex 

Yes 

Improved 

Improved 

5. 

H. P. 

38 

Reflex 

Yes 

No clinical trial 

6. 

C.A. 

I 

50 

Reflex 

Yes 

Xo improvement due to in¬ 
competent external spliinc- 
ter. 

7. 

T. C. 

60 

Autonomous (early) 

Xo 

Temporary condition witli 
spontaneous improvement. 

8. 

L. S. 

36 

Autonomous (late) 

Yes 

Xo improvement due to in¬ 
competent external sphinc¬ 
ter. 

9. 

F. S. 

39 

Autonomous (late) 

Yes 

Xo clinical trial. 

10. 

A. W. 

58 

Sensoiy paralytic 

No 

Contraindicated 

11. 

M. C. 

50 

Motor paralytic 

N T o 

Contraindicated 

12. 

I. P. 

53 

Motor paraljTic 

Xo 

Contraindicated 

13. 

D. L. 

9 

Motor paralytic 

Xo 

Contraindicated 

14. 

! P. P. 

27 

Motor parah'tic 

No 

Contraindicated 


CYSTOMETRIC STUDIES BEFORE AND AFTER BANTHINE t NORMAL BLADDER 

Curve 1, figure 1, shows the pressure changes recorded during the filling of' 
normal bladder. The first desire to void (*) was recognized with 100 cc o ^ 111 ’ 
painful distension (P) occurred with a volume of 350 cc. Maximal voluntary i 
ing (M) was then attempted, with intravesical pressure rising to 90 mm. o me 
cury. Banthine bromide, 25 mg., was administered intravenously. In 20 mmu ^ 
general systemic effects, as evidenced by dry mouth, dilated pupils and inciease^ 
pulse rate were apparent. A second measurement was then made, cur\e - ^ 
figure 1 being obtained. Similar responses were obtained in three other nom 
human subjects. The following drug effects are worthy of note: 

1) The first desire to void was delaymd and required approximately 5 cc a 
ditional fluid to register at the cerebral level. 
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2) Bladder distension was increased by 100 cc before comparable pain w as 

noted. , _ 

3) Maximal voluntary pressure was of lesser magnitude, a decrease of 30 mm. 

of mercury being recorded. 

4) Following the removal of the urethral catheter, only 230 cc could be volun¬ 
tarily voided. A 200 cc residual urine was now found in a bladder which a few 
minutes previously had been capable of complete evacuation. 

5) Finally, it is noted that total bladder capacity was increased from 400 cc 
to 430 cc. 

CYSTOMETRIC AND VOIDING CONTROL STUDIES IN NEUROGENIC STATES 
(REPRESENTATIVE cases) 

Case 1: A. G., a 44 year old Negro, had suffered an extensive “stroke” which 
resulted in an uninhibited neurogenic bladder and complete urinary incontinence. 



Fig. 1. Cvstometric curves recorded during filling of a normal bladder. Curve 1 (broken 
line) was obtained prior to administration of any drug. Curve 2 (solid line) shows depres¬ 
sant effect of banthine, 25 mg. intravenously, as evidenced by delay in first desire to void 
(*2), delay in onset of painful distension (P2), decrease in magnitude of voluntary contrac¬ 
tion (M2), and increase in bladder capacity. 

Mentally, this patient was reduced to a vegetative state, which prevented record¬ 
ing of subjective aspects of the evstometrogram. Curve 1, figure 2, .4, shows a 
precipitous type of urination (Mi) with a small bladder capacity of 200 cc. 
Curve 2, figure 2, .4, reveals the marked inhibitory effect of a single intravenous 
dose of banthine, 25 mg. Bladder capacity was increased from 200 cc to 600 ec 
(Mi to Ale), without the occurrence of an effective voiding contraction. 

Figure 2, B was obtained from the same subject on the following day. Curve 
O, figure 2, B again shows a precipitous voiding contraction with small bladder 
capacity (125 cc). A single oral dose of banthine, 100 mg., was administered and 
serial cystometrograms done at hourly intervals. Curves 1, 2, 3 show progressive 
increase in the degree of detrusor inhibition at 1,2 and 3 hours following adminis¬ 
tration with maximal bladder capacity of 275 cc. being reached at 3 hours. At 7 
hours (M t ), the inhibitory effect of banthine was still evident, but of lesser decree. 
T hese data are presented graphically in figure 3. ° 
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CYSTOMETRIC READINGS 

MILLIMETERS OF MERCURY 


dm? 5-9 ^51 



NAM E A G _ ___ 

history number 195722 Age 44 

TENTATIVE diagnosis 


Mo •CYSTOMETRIC READINGS 

MILUUETERS of mercury 


5* 1Q--5J_ 


increments 5P/mfo c c.\ 

CATHETER SIZE^-^ILE- 



Fig. 2. Case 1. A, cvstometric study with curve 1 (broken line) showing characteristic 
precipitous, low volume, involuntary detrusor contraction of an uninhibited neurogenic 
bladder. Curve 2 (solid line) obtained following banthine, 25 mg. intravenously, indicates 
blockade of detrusor contractility with resulting increase in bladder capacity. B, serial 
cystometrograms, case 1, evaluating duration of action and time of maximal drug effect 
following a single oral dose of banthine, 100 mg. Curve 0 (broken line) serves as a base line 
and was recorded prior to administration of the drug. Curves Ml, M2, etc. (solid lines) 
were subsequently recorded at hourly intervals. See graphic presentation of these data in 
figure 3. 
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Fig. 3. Graphic presentation of data obtained from serial cystometrograms in case 1, 
illustrating duration of action and time of maximal depressant effect of banthine on tn 
urinary bladder. 


Control of urination. Having demonstrated the remarkable depressant action 
of banthine on the detrusor muscle in case 1, the next step was to attempt to 
control frequency' of urination. Banthine bromide was started in 50 mg. oral 










































I'm. 5. Curve 1 (broken line) shows an uninhibited neurogenic bladder (case 2) which 
resulted in frequency, urgency and enuresis. Curve 2 (solid line) was obtained after adminis- 
trntion of banthine in 100 mg. oral doses over a three day period. Xote marked increase 
in bladder capacity from 225 cc to 450 cc. 


frequency and incontinence recurred. The nursing staff was no longer able to 
anticipate the time of urination. It was impossible to initiate voiding regularly 
bv suprapubic pressure. 

Case 2: It. B., a 23 year old white man, recently had been discharged from 
military service because of enuresis. Frequency, urgency, and enuresis had been 
Present since infancy. A complete urologic examination, including excretory uro¬ 
grams. cystoscopy, and x-rays of the dorsolumbar spine, failed to provide a clue 
a* to the possible etiology. A evstometrogram, curve 1, figure 5, substantiated 
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NAME A. G 


CYSTOMETRIC READINGS 

MILLIMETERS OF MERCURY 


5-9-51 



MINUTES 


NAME _ A. G. 



Fig. 2. Case 1. A, eystometric study with curve 1 (broken line) showing characterise 
precipitous, low volume, involuntary detrusor contraction of an uninhibited neuroge 
bladder. Curve 2 (solid line) obtained following banthine, 25 mg. intravenously, 'noic. 
blockade of detrusor contractility with resulting increase in bladder capacity, o, se • 
cystometrograms, case 1, evaluating duration of action and time of maximal drug e 
following a single oral dose of banthine, 100 mg. Curve 0 (broken line) serves as a base \ 
and was recorded prior to administration of the drug. Curves Ml, M2, etc. (solid n / 
were subsequently recorded at hourlv intervals. See graphic presentation of these da • 
figure 3. 
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Fig. 3. Graphic presentation of data obtained from serial cystometrograms in cl J-^ 
illustrating duration of action and time of maximal depressant effect of banthine o 
urinary bladder. 

Control of urination. Having demonstrated the remarkable depressant action 
of banthine on the detrusor muscle in case 1, the next step was to attempt to 
control frequency of urination. Banthine bromide was started in 50 mg. 013 
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doses, each dose given immediately after urination. No attempt was made to 
limit the oral intake of fluids during the ensuing 6 day test period. Voiding was 
initiated by suprapubic pressure applied o to 6 hours after the previous voiding. 
The results are presented in figure 4. With the administration of banthine, the 
approximate time of urination could be anticipated. Urinary frequency was de¬ 
creased to three to four times daily with concomitant increase in bladder capac¬ 
ity. Yoidings ranging between 350 ce and 400 cc were caught in a urinal after 
initiating micturition by suprapubic pressure. With discontinuance of the drag. 


■ ■■» BIBWHBHHI 


Fig. 4. Control of urinary frequency and incontinence due to uninhibited neurogenic 
bladder dysfunction (case 1). Banthine inhibition of the detrusor muscle all owed normal 
bladder filling with resulting decrease in the frequency of urination. Approximate time of 
voiding became predictable and could be initiated by suprapubic pressure. 
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Flo 5 Curve 1 (broken line) shows an uninhibited neurogenic bladder (ca<=e *>\ u 
resulted in frequency, urgency and enuresis. Curve 2 (solid line) was obtained after 
tration of banthine in 100 mg. oral doses over a three dav neriod. Vote j . .“7 

iti bladder capacity from 225 cc to 450 cc. 


three day period. Vote marked": 


frequency and incontinence recurred. The nursing staff was no longer able to 
anticipate the time of urination. It was impossible to initiate voiding remihrlv 
by suprapubic pressure. e ~ ' 

Case 2: R. B.. a 23 year old white man. recently had been discharged from 
military service because of enuresis. Frequency, urgency, and enured* had been 
present since infancy. A complete nrologie examination, including excretorv uro¬ 
gram-. cystoscopy, and x-rays of tbe dorsolumbar spine, failed to provide a clue 
:i ' tn thc P° ;>lhle et,o! °W- A cystometrogram. curve 1. figure 5. substantiated 
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JltTl co ^ enJtal uninhibited neurogenic bladder as suggested by the 

5 f™el a vlnd e r S Started ^ ° ra i d0S6S > 100 ^ 6 

after 3 ZZ l ! presented 111 ^m-e 6. Curve 2, figure 5, was obtained 

improvement Ahh'T nZT Y COrreIates weIi "’ ith the degree of clinical 
(M tn M ) f / A !i°Zf b b adder ca P a oty tvas increased from 225 cc to 450 cc 
i it), the bladder was still emptying completely. Urinary frequency was 



■ ■■■■■III 


blockade banthbie^nn IlfP" fre .‘J uenc y> urgency and enuresis (case 2) with parasympathetic 
inhibited neuro^nip 0 ?) It y " e V ry 6 faours ' Presenting symptoms were due to an un- 
t6d neUro S^ic bladder evidenced by cystometrogram presented in figures. 

r 


\ name_0__F_ 

HISTORYNUMBER J66I4Q 


. Ag e 13 


CYSTOMETRIC READINGS 

MILLIMETERS OF MERCURY 


6-5-5L 



capacity 

diminished from 10 times to 5 times daily with concomitant increase in die 
amounts voided. During the period of testing the patient remained dry at night, 
wheie previously enuresis had been invariably present. 

The leflex neurogenic bladder is a particularly distressing problem. Case 4, 
D. F., a 13 year old white boy, exhibited frequency, urgency and incontinence 
following tepair of a meningomyelocele shortly after birth. The cystometrogram, 
curve l, figure t , confirmed the clinical diagnosis of reflex neurogen ic bladder. 
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Curve 2, figure 7, again showed the depressant effect on the detrusor of a single 
administration of banthine, 25 mg. intravenously, with resulting increase in 
bladder capacity from 75 cc to 250 cc. 

To control frequency and incontinence, banthine, 50 mg. orallj", was given 
after each voiding. The urinary frequency chart (fig. 8) shows graphically the sue- 


freqency 

PER n 
24 hr*. 8 



, {BE FORE BANTHINE | {STARTED- BANTHINE 50 mqm AFTER" EACH VQ1PINC- 


,z 34 DAYS 6709 

?• Clinical study of reflex neurogenic bladder (case -4) with control of urinary fre- 
laTger'volumes of 4 *times'per 24 "hout^ SmaH V ° idingS ° f 10 timeS per da >' d —*o 




CYSTOMETRIC READINGS 



rteflex neurogenic bladder (case 5) with hypertonicitv and mnltinle 
o ," n ,' ; u j t !. ons appearing in curve 1 (broken line). Banthine effects, demonstrated 
~ : ° are complete inhibition of spasticity, increase in bladder com'eit, f"* CU q™ 

to 025 cc and delay in first desire to void. maetder capacity from 300 

"T ( fU 1 management of tllis P ,ol,lcm - M °st gratifying was the development of 
rotative continence, with lengthened periods of bladder filling 
Case 5: H. P., a 3S year old white man with multiple sclerosis i s nr „ sp ,„ > 
an example of the inhibitory effects of banthine on a reflex neurogenic bladder 
{ '"'e 1, figure f) shows a hyperirritable bladder with multiple involimtor 
tractions of the detrusor. Urinary frequency was a promin^™^^X 
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first desire to void (*) occurred with a volume of only 75 cc. Banthine bromide, 25 
mg. intravenously, brought about the marked inhibitory effect shown in curve 2, 
figure 9, with an increase in bladder capacity from 200 cc to 625 cc. 

Case 6: C. A., a 50 year old white woman, having a spinal cord tumor in the 
lower cervical region, presents a third example of the reflex neurogenic bladder, 
evidenced by curve 1, figure 10. Here again, involuntary hypertonic detrusor 
activity was depressed and bladder capacity was increased from 75 cc to 250 cc. 
However, due to paralysis of the external urethral sphincter, urinary incontinence 
was not benefited by the use of banthine. Complete loss of sphincter tonus ren¬ 
dered drug therapy ineffective in promoting bladder control. 

In the course of this investigation, several absolute contra-indications to ban¬ 
thine therapy became evident. One patient with early prostatism and a residual 
urine of 50 cc experienced a prolonged exacerbation of symptoms following a single 
intravenous injection of banthine, 25 mg. The hypotonic bladder states, irrespec- 


A. 


HISTORY NUMBER.. 


-r- CYSTOMETR1C READINGS 

50 MILLIMETERS OF MERCURY 


5 - 24-51 



MINUTES D MINUTES 10 MINUTES 


j >»iHm t|iiiinn »riin ln.-> w Tw> DR ■ . . — - . _ *- _ ^ ^ 

Fig. 10. Reflex neurogenic bladder (case 6) demonstrated in curve 1 (broken line). In¬ 
hibition of hypertonicity and increase in bladder capacity from 75 cc to 250 cc are no t 
after banthine, 25 mg. intravenously (solid line), but complete lack of sphincter contr 
rendered drug therapy ineffectual. 

tive of etiology, were further compromised by the parasympathetic blockade, 
the motor paralytic group is a prime example. Although no patient exhibiting 
glaucoma, myasthenia gravis, or severe cardiac disease was encountered, theoieti- 
cal considerations would indicate that banthine might be dangerous. A relatne 
contra-indication exists in the presence of a completely incompetent sphincter 
mechanism. No harmful effects were noted, but incontinence and frequency " 01R 
not improved. The mild constipation associated with continued use of the ding 
was relieved by use of appropriate mild laxatives. 


DISCUSSION 

Banthine bromide was found to have a profound depressant effect on the de¬ 
trusor muscle in both normal and neurogenic bladders. The parasympathetic 
innervation of the detrusor can be partially blocked by this agent as evidence 
by cystometrograms. Drug effects noted on a normal bladder (curve 2, figiue 
are those of delay r in first desire to void, delays in the onset of painful distension 
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(P), and an increase in bladder capacity. In addition, maximal voiding pressuie 
was diminished, and complete bladder emptying became impossible. Similar drug 
effects were demonstrable on uninhibited and reflex neurogenic bladders. Five 
cystometrograms, representative of these two groups of neurogenic bladder dys¬ 
function, demonstrate banthine’s depressant effect on the hyperactive detrusor 
state. Moreover, the inhibition resulting from a single 100 mg. oral dose rvas 
found to exceed seven hours, (fig. 3). 

By utilizing the information gained from these cystometric studies, it was pos¬ 
sible to control urinary frequency and incontinence in three selected cases. Case 
1, an acquired uninhibited neurogenic bladder, was managed for a six day period 
by administering banthine, 50 mg., orally after each voiding. Excessive frequency 
was decreased, so that adequate bladder filling occurred and the approximate 
time of urination could he anticipated. Micturition was more easily initiated by 
suprapubic pressure at a time when bladder filling was approaching capacity and 
the effects of the inhibitory agent were diminishing. With discontinuance of 
banthine, frequency and incontinence returned and the nursing staff could no 
longer keep the patient dry. Case 2, a congenital uninhibited neurogenic bladder, 
posed a similar problem of daytime frequency and incontinence at night. Ban¬ 
thine, 100 mg., given orally every six hours, reduced the level of bladder irritabil¬ 
ity and stopped the frequent, urgent desire to void. The blocking of this patient’s 
enuresis during the testing period was anticipated from the cystometrogram 
presented in figure 5. These findings are suggestive but inconclusive since the 
patient was lost for continued study by his untimely discharge from the hospital. 

Reflex neurogenic bladders (cases 3, 4, 5) showed a favorable response to ban¬ 
thine as evidenced by cystometrographic measurements (figs. 7, 9, 10). Case 3, 
D. F., noted diminished urinary frequency coincident with increased bladder 
capacity while taking banthine. A particularly distressing, intermittent type of 
dribbling incontinence was much improved. A consideration of urinary conti¬ 
nence from the standpoint of detrusor-sphincter balance, rather than from 
sphincter paralysis alone, will provide an explanation for the development of uri¬ 
nary continence in this patient. A hyperactive detrusor may simply overwhelm 
a weakened external sphincter. With control of the hyperactive expulsive force 
an otherwise functionally inadequate sphincter may become competent during 
the period when the detrusor is depressed. Curve 1, figure 9, shows graphically 
the magnitude of these reflex detrusor contractions; pressures of 75 mm. of Hg 
are produced at the height of the contractions. The control of this involuntary 
hyperactivity by banthine as shown by curve 2, figure 9, favors bladder filling 
without abnormal stress tending to force open the sphincter mechanism. 

Case 5 presented an additional problem. This 50 year old quadriplegic’s sphinc¬ 
ter mechanism offered no resistance to the outflow of urine and, consequently 
inhibition of the detrusor did not control the constant urinary dribbling. 

Certainly, not all neurogenic bladder problems will lend themselves readily to 
banthine therapy. The hypotonic decompensated detrusor will only be further 
compromised by banthine. Likewise, bladder neck obstruction constitutes a defi¬ 
nite contraindication to this form of treatment. The presence of glaucoma or 
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myasthenia gravis, at least from theoretical considerations, must be ruled out 
prior to the use of banthine. 

Severe toxic symptoms from the drug have been noticeably lacking during the 
course of investigation, although dry mouth, dilatation of pupils, blurring of 
vision, tachycardia, and elevation of peripheral blood pressure have occurred 
with the intravenous injection of 25 to 50 mg. However, few complaints have 
been voiced by patients on oral doses of 50 mg. every six hours. The initial dose 
should be small (25 mg. every 6 hours) with subsequent increase until the de¬ 
sired effect is obtained. 

Cj'stometrograms provide a ready method for the intelligent selection of cases 
and for evaluating the effects of treatment. Weyrauch et al. 5 have questioned the 
value of cystometrograms in the diagnosis of neurogenic bladder dysfunction. 
These criticisms are valid to a point, since in most instances a complete historical 
and physical survey, plus a cystoscopie examination, will provide ample evidence 
for diagnosis. Moreover, the eystometrie curve is in itself only a recording of 
pressure changes in a viscus; it thus serves as a diagnostic adjunct. When coupled 
with subjective information secured from the patient during the period of blad¬ 
der filling, this pressure curve becomes a graphic representation of bladder ac¬ 
tivity 7 and bladder response to the influence of drugs. We have found the curves 
reproducible on repeated measurements. 

After the judicious selection of cases, one can safely utilize the marked and 
prolonged inhibitory action of an anticholinergic agent such as banthine. A delay 
in the first desire to void and an increase in bladder capacity can be anticipated. 
Incontinence, due to a hyperactive detrusor overpowering a normal or slightly 
weakened external sphincter, may r be corrected by the inhibitory action of ban- 
thine as restoration of detrusor-sphincter balance is obtained. The production 
of a residual urine has not occurred where the oral route was used unless a border- 
line bladder neck obstruction was present. One patient (D. F.) has been managed 


with banthine for a period of 5 months without ill effect. 

The largest single factor which emerges from this stud}' as an indication foi 
anticholinergic therapy in the neurogenic state is hypertonicity of the detiusoi 
muscle. It would appear from our studies thus far that the neurogenic bladdei is 
much more profoundly affected by comparable dosages of banthine than is the 
noimal bladder, and that amounts smaller than those anticipated from the effects 
on noimal subjects are adequate to suppress involuntary contractions and in¬ 
crease bladder capacity in the hypertonic bladder. For example, banthine, 2o 
mg. intravenously, increased bladder capacity by amounts of 300 to 400 cc m 
neurogenic cases 1, 3, 4, and 5, as contrasted with increases ranging from 30 to 
90 cc in normal bladders. Parenthetically, it may be noted that any increase m 
bladder capacity recorded on succeeding trials run in rapid succession is of moie 
actual significance than is, at first glance, apparent since Rose has show n 1 a 
such succeeding studies in hypertonic bladders, without other external influences, 
tend to show mild decreases in bladder capacity^ and a concomitant trend towai 


hypertonicity, due to irritation. 


5 Weyrauch, H. M-, Lucia, E. L. and J. Howard: Failure of the evstometrogram as a 
diagnostic test. J. Urol., 51: 191, 1944. 
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It need hardty be emphasized that significant amounts of residual urine should 
be eliminated prior to the institution of anticholinergic therapy, since such ther¬ 
apy may be logically expected to increase the amount of residuum present. 

SUMMARY 

Banthine, an anticholinergic agent, exerts a profound depressant effect on the 
detrusor muscle in both normal and neurogenic bladders by producing a partial 
block of the parasjunpathetic innervation of the bladder. 

Control of urinary frequency and incontinence was obtained with banthine 
therapy in the uninhibited and reflex neurogenic groups of bladder dysfunction. 

The judicious selection of cases is necessary since there are definite limitations 
and contraindications to this method of therapju 

Cystometry proved to be a practical method for the selection of cases and 
for evaluating the effects of treatment. 

Xo severe toxic symptoms, due to banthine, were encountered during the 
course of this investigation. 
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BLADDER TUMOR IjS t CHILDREN; REPORT OE THREE CASES 


R. DE SURRA CANARD and J. E. RIVAROLA 


Malignant bladder tumor is unusual in children and because of its rarity, 
we wish to report 3 cases of exceptional clinical interest. Beer and Hyman state 
(N. P. Rathbun): 1 “Tumors of the bladder in childhood are so rare that an 
extensive discussion of their sj'mptomatology and treatment is scarcely neces¬ 
sary. ...” Yet the observation of one case treated conservatively and with the 
regularly discouraging end result, together with the 100 per cent mortality in 
similar cases treated by others, has convinced us that such lesions must be 
tackled with a radical procedure. We have limited our present study to the 
mj'xoma type of tumor because the 3 cases here reported were of that patho¬ 
logic variety. Rathbun’s tabulation showed that the number of myxomas of 
the bladder in the young at that time (1937) was sixteen and myxosarcomas 
four. In table 1 are indicated the cases of vesical myxoma we found reported 
in the literature. 

The origin of these tumors is likely to be embiyogenic (Aschoff) 2 but the 
initiating cause is yet unknown. The site of the initial growth is usually in the 
trigone and the vicinity of the bladder neck. During its first stage of develop¬ 
ment, the tumor is pedunculated but with further growth becomes sessile. As 
Deming 3 observed, these tumors have a tendency to spread over the bladder 
surface and seldom penetrate the muscularis. In one case he operated upon by 
generous partial cystectomy, superficial extension of the tumor was discovered 
in what was considered healthy tissue. W. Usadel, 4 analyzing a series of myxoma¬ 
tous tumors in other sites, concluded that although the}' have a benign histo¬ 
logic aspect, they relapse locally even after extensive resection. Local ant 
neighboring recurrence is the usual evolution of these tumors; metastasis occuis 
occasionally (Weiss and Dreyfus; 5 Lazarus and Rosenthal; 5 Descalopoulos 7 ). 

According to Usadel, the mortality in myxomas is due to cachexia indirect 
bj' multiple recurrences, but sometimes results from the transformation of their 
original myxomatous nature into myxosarcoma. Bladder myxoma not only in; b 
undergo this evolution but, equally or even more important, regularly produces 
obstruction at the bladder neck or at the ureterovesical junction, or at hot i 
sites. 

The symptoms of bladder myxoma are those of all bladder tumors in c" 


The first case was presented at the Cordoba meeting of the Argent mejdrological So . > 
and published in the Revista argentina de urologia, July-December 1947. The other \. 
were presented at the meeting of the Pan American Urological Societj- m Santiago, > 
December 19 49. 

1 Rathbun, N. P.: Surg., Gynec. & Obst., 64: 914, 1937. .^lla 

2 Aschoff, L.' Anatomia Patologica Trattato per Medici e Studenti (Traduzio - 
seconda edizione tedesca), 2: 499, 1914. 

3 Deming, C. L.: Surg., Gynec. & Obst., 39: 432, 1924. 

1 Usadel, W.: Arch. f. klin. Chir., 189: 708-712, 1937. 

5 Weiss, A. G. and Dreyfus: Rev. Franc, de Pediat., 4: 801-S03, 192s. 

6 Lazarus, J. A. and Rosenthal, A. A.: J. Urol., 27: 095-712, 1932. 

'Descalopoulos: Arch. d. Mai d. Reins, 4 : 270-275, 1929. 

272 





273 




274 


R. DE SURRA CANARD AND J. E. RIVAROLA 


dren: disturbances in bladder function with dvsuria, frequency, acute then 
chronic retention, incontinence (overflow) and, less frequently, hematuria. Ca¬ 
chexia, anemia, gastro-intestinal disturbances with anorexia, “indigestion,” bil¬ 
iousness, constipation, loss of weight or failure to gain reflect not only the 
toxemia of the growth but also that resulting from advancing renal damage 
caused by the increasing bilateral urinary obstruction. Urosepsis is the usual 
terminal condition. 


Physical examination discloses a distended bladder (Montenegro) 8 or, by 
abdominal and rectal bimanual palpation after urination, a tumor mass cor¬ 
responding to the bladder (Rizzi; 9 Weiss-Meyer; 10 and others). A variable 
amount of residual urine is usually present. The general condition of the child 
is largely dependent on the duration and rate of growth of the tumor. Sometimes 
in girls the first symptom is the protrusion of part or all of the tumor through 
the urethra as may occur with ureterocele (case 2). 

Urographic examinations have not been mentioned in many of the reported 
cases; the condition of the upper urinary tract, especially the existence of lower 
ureteral obstructions by tumor growth, has largely passed unnoted. 

Cystography is most useful; in our first case the density of contrast medium 
was irregular and according to the extension of the tumor. Usually the cysto- 
gram shows multiple round lacunar spaces (filling defects). 

Cystoscopy discloses segmental vesical involvement; the appearance of the 
tumor has been compared by Montenegro to multiple cysts, by Lazarus and 
Rosenthal to edema, by Nitze 11 to a hydatidiform mole. The impression oui 
first case gave us was that of looking inside a hydatid cyst full of daughtei 


cysts. B 

The treatment of bladder myxoma has been generally fruitless. Verhoogen 
advises partial cystectomy for a localized growth and for the “voluminous ant 
extended tumor cystectomy seems to be the choice.” Marion 13 suggests 1 ... not 
to tackle the extended tumors” and considers them as nonoperable cancer, n 


the published cases, extirpation of the tumor, partial cystectomy, electrocoagu¬ 
lation and deep x-ray radiation therapy have been employed unsuccessfu ) 
with fatal relapses in every case except the one of Meade’s 14 in which the ulti 


mate outcome is unknown. 

Concerning radical treatment (total cystectomy), Deming noted: “This p>° 
cedure has not yet been tried although it has been suggested by Albarran an 
Darlington in 1905.” Case 2 of the present report is unusual in that bilatera 


ureterosigmoidostomy and total cystectomy were used. 

8 Montenegro, A.: Rev. de Especialidades, 4: 10S5-10S7, 1929; also Semana Med., 
241-242, 1930. 

9 Rizzi, R.: Arch. ital. di urol., 8: 306-336. 1931. 

10 Weiss, A. G. and Meyer, R.: Rev. Franc, de Pediat., 8: 748-750, 1932. j c 

11 Marion, G., Heitz Bo 3 ’er, M. and Germain, P.: Traite Pratique de Cystoscop 

Cathdterisme Uretdral. I. Cvstoscopie d’Exploration. Masson et Cie., Editeuro, I • ’ 


"*u Verhoogen, J.: Neoplasmes de la Vessie. Encyclopedic Frangaise d’Urologie, Editi° 
Gaston Doin, 4: 524, 1921. , „. p nr , vol. 

13 Marion, G.: Tumeurs de la Vessie. Traite d’Urologie. Masson et Cie., Ecnteu , 

1, p. 588, 1928. 

Meade, H.: Brit. J. Urol., 15: 10-11, 1943. 
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CASE REPORTS 

Case 1 C- A., a 2-year-old boy, was brought to the Children’s Hospital be¬ 
cause of urinary incontinence (continuous dribbling) for 5 months. He com¬ 
plained of pain in the lower abdomen especially when moving his bowels. There 



Fio. 1. Case 1. Cystography shoeing round lacunar spaces produced by tumor. 



Tin. 2 Case 1 Grapelike tumor, free portions enucleated from bladder throuch cistos- 
tomy. 

was anoiexia. Examination disclosed poor general condition and a distended 
bladder. The bladder urine was cloudy. After emptying the bladder, the ab¬ 
dominal tumor had less tension but its size remained unchanged. 

Cystoscopy revealed a bladder of low capacity (80 cc) and it was almost en- 
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tirely occupied by multiple cysts: some of this cystic mass consisted of free 
grapelike vesicles. Excretory pyelography was negative after forty-five minutes. 
Cystography (fig. 1) disclosed a big bladder and irregularity in the density of 
the contrast medium (multiple ball like lacunar spaces) due to the tumor in 
the lower part. 

Under ether narcosis, accompanied by blood transfusion, the bladder was 
opened and found to be almost totally occupied by a grapelike tumor, part of 



it free and easily enucleated with forceps (figs. 2 and r '3). The remaining mass, 
with similar superficial characteristics, was adherent to the trigone and late 1 a 
walls. Complete excision of the tumor had been anticipated, but severe blcec mg 
made this impossible. Pathologic report (fig. 4): Myxosarcoma. 

X-radiation therapy was given over a period of 72 days (5,350 r throug 
four fields; 55 doses of 156 r each). Six months later the tumor prolapsed throug 1 
the abdominal wound. The condition of the child was poor. A cutaneous me 
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terostomy of the greatly dilated right ureter was attempted; tire urine in it 
was cloudy. The patient died on the operating table. No autopsy was pemutte . 

Case 2 D. J., a 2-year-old girl, was seen at the Children s Hospital because 
of a growth protruding through the urethra; the protrusion coincided with un- 




nary retention and elevated temperature. Three months previously a similar 
growth had twice been excised. Tissue was excised from the growth for biopsy 
and, as the urethra had been widely dilated by the prolapsed tumor, it was 
easy to examine the bladder cavity by digital exploration. This disclosed a large 
tumor with many free grapelike cysts. 
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tirely occupied by multiple cysts: some of this cystic mass consisted of free 
grapelike vesicles. Excretory pyelography was negative after forty-five minutes. 
Cystography (fig. 1) disclosed a big bladder and irregularity in the density of 
the contrast medium (multiple ball like lacunar spaces) due to the tumor in 
the lower part. 

Under ether narcosis, accompanied by blood transfusion, the bladder was 
opened and found to be almost totally occupied by a grapelike tumor, part of 



Fig. 3. Case 1. A, same tumor with metric scale. B, each piece cut in half shows solid 
tumor. 

it free and easily enucleated with forceps (figs. 2 and^). The remaining mass, 
with similar superficial characteristics, was adherent to the trigone and Intern 
walls. Complete excision of the tumor had been anticipated, but severe bleeding 
made this impossible. Pathologic report (fig. 4): Myxosarcoma. 

X-radiation therapy was given over a period of 72 days (5,350 r throng i 
four fields; 55 doses of 156 r each). Six months later the tumor prolapsed thiough 
the abdominal wound. The condition of the child was poor. A cutaneous me 
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(filling defects) in the lower segment and corresponding to the site of the tumor 
(fig- 5). 




A total cystectomy was decided upon. At the fiist oncnti - , , 
sigmoidostomy was pe. formed and 3 weeks late, ll * nght uretei '°- 
T "'° w <*s after the secondary meteral transolant t f 1 Ureterosi g m oidostomy. 
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The tissue removed consisted mainly of connective tissue coveied by normal 
vesical epithelium and in certain areas evidence of malignancy. 



Csrtirsln) i 2 3 4 5 0 7 s • 9 

Fig 6 Case 2 Whole bladder vith tumor obtained through surgery 



Fig 7 Case 2 Detail of poljpoid tumor and bladder uell 

Cystoscopy shoved a 1101 mal bladder neck and in the bladder a cystlike 
tumor similar to that descnbed in case 1. 

Excretory urography was normal m regai d to the kidneys and ureteial moi- 
pliologv and function. The excietoiy cystogram disclosed many lacunar spaces 
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Case 3. A 6-year-old boy was brought to tbe Children’s Hospital by Dr. Jose 
Pelliza with the history that the mother had noted the patient’s daily output 
of urine was markedly reduced and his condition progressively poorer. There 
was great difficulty in micturition. 

On physical examination rales were heard over the entire lung field. The 
cardiac action was normal. A huge tumor filled the distended lower abdomen. 
There was edema of the external genitalia and the superficial cutaneous venous 
circulation was engorged. By rectal examination the tumor was found to bulge 
into the pouch of Douglas. It was impossible to pass a sound to the bladder 
because of obliteration of the posterior urethra by tumor growth and com¬ 
pression. 

Because of progressive tumor growth and rapid decline of the boy, an ex¬ 
ploratory laparotomy was performed. The superficial layers overlying the blad¬ 
der were infiltrated with tumor and all of the greatly distended bladder was 
transformed into fragile friable cephaloid tumor tissue. On opening the viscus, 
a small amount of urine escaped. The whole bladder was found occupied by 
tumor tissue, part of it free in the cavity, but most of it adherent to the walls 
(fig. 10). Considering further surgery useless, a cystostomy drainage tube was 
left in the bladder and the wounds were closed. The boy died 4 days post¬ 
operative. 

DISCUSSION 

This experience limited to 3 cases of bladder myxoma in children justifies 
no conclusions, but we gained suggestive evidence in 1 case of the potential 
benefit of total cystectomy. In our first case we used conservative surgical 
treatment (cystotomy drainage) as described by others; the result was several 
months of suffering for the child, ending in customary failure. In our second 
case in which total cystectomy was performed, .the patient did well for 12 
months and, until intestinal occlusion occurred, her general condition was ex¬ 
cellent. The far-advanced growth of the tumor in the third case permitted only 
the establishment of the diagnosis, and the institution of free bladder drainage. 

Parana 950, Buenos Aires, Argentina ( R. de S. C.) 

Montevideo 958, Buenos Aires, Argentina (J, E. R.) 
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Microscopic examination of the tumor showed a potypoid growth with a 
thickened epithelial layer with connective tissue and myxoid stellar cells be¬ 
neath (figs. 7 and 8). 

Postoperatively the child did well and her general condition was excellent. 
Excretory urography 2 months after the operation showed dilatation of the 
upper urinary tract with satisfactory function (fig. 9). One year postoperative 



Fig. 9. Case 2. A, excretory urogram 2 months after total cystectomy. B, excretory 
urogram 8 months after operation. Slight urethral dilation and displacement of left ureter 
outwards. C, excretory urogram 12 months after operation. Major displacement of bom 
lower ureters. 



Fig. 10. Case 3. A, stellar cells among fibular tissue. B, high power. 

the mother reported that the child, although her condition was satisfactory, 
had complained on several occasions of abdominal distention and there hat 
been vomiting and fever, followed by violent bowel discharges. Examination 
revealed a distended abdomen with pronounced dilatation of the superficia 
venous circulation. Upon rectal examination a large tumor was felt in the 
pelvis. 
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Case 3. A 6-year-old boy was brought to the Children’s Hospital by Dr. Jose 
Pelliza with the history that the mother had noted the patient’s daily output 
of urine was markedly reduced and his condition progressively poorer. There 
was great difficulty in micturition. 

On physical examination rales were heard over the entire lung field. The 
cardiac action was normal. A huge tumor filled the distended lower abdomen. 
There was edema of the external genitalia and the superficial cutaneous venous 
circulation was engorged. By rectal examination the tumor was found to bulge 
into the pouch of Douglas. It was impossible to pass a sound to the bladder 
because of obliteration of the posterior urethra by tumor growth and com¬ 
pression. 

Because of progressive tumor growth and rapid decline of the boy, an ex¬ 
ploratory laparotomy was performed. The superficial layers overlying the blad¬ 
der were infiltrated with tumor and all of the greatly distended bladder was 
transformed into fragile friable cephaloid tumor tissue. On opening the viscus, 
a small amount of urine escaped. The whole bladder was found occupied by 
tumor tissue, part of it free in the cavity, but most of it adherent to the walls 
(fig. 10). Considering further surgery useless, a cvstostomy drainage tube was 
left in the bladder and the wounds were closed. The boy died 4 days post¬ 
operative. 

DISCUSSION 

This experience limited to 3 cases of bladder myxoma hi children justifies 
no conclusions, but we gained suggestive evidence in 1 case of the potential 
benefit of total cystectomy. In our first case we used conservative surgical 
treatment (cystotomy drainage) as described by others; the result was several 
months of suffering for the child, ending hi customary failure. In our second 
case in which total cystectomy was performed, the patient did well for 12 
months and, until intestinal occlusion occurred, her general condition was ex¬ 
cellent. The far-advanced growth of the tumor hi the third case permitted onlv 
the establishment of the diagnosis, and the institution of free bladder drainage. 

Parana 930, Buenos Aires, Argentina ( R. de S. C.) 

Montevideo 938, Buenos Aires, Argentina ( J, E. R .) 
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Microscopic examination of the tumor showed a polypoid growth with a 
thickened epithelial layer with connective tissue and myxoid stellar cells be¬ 
neath (figs. 7 and 8). 

Postoperative^ the child did 'well and her general condition was excellent. 
Excretory urography 2 months after the operation showed dilatation of the 
upper urinary tract with satisfactory function (fig. 9). One year postoperative 



Fig. 9. Case 2. A, excretory urogram 2 months after total cystectomy. B, excretory 
urogram 8 months after operation. Slight urethral dilation and displacement of left ureter 
outwards. C, excretory urogram 12 months after operation. Major displacement of both 
lower ureters. 



Fig. 10. Case 3. A, stellar cells among fibular tissue. B, high power. 

the mother reported that the child, although her condition w'as satisfuctoiy, 
had complained on several occasions of abdominal distention and there ha 
been vomiting and fever, followed by violent bowel discharges. Examination 
revealed a distended abdomen with pronounced dilatation of the superficia 
venous circulation. Upon rectal examination a large tumor was felt in the 
pelvis. 
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Case 8. A 6-year-old boy was brought to the Children’s Hospital by Dr. Jose 
Pelliza with the history that the mother had noted the patient’s daily output 
of urine was markedly reduced and his condition progressively poorer. There 
was great difficulty in micturition. 

On physical examination rales were heard over the entire lung field. The 
cardiac action was normal. A huge tumor filled the distended lower abdomen. 
There was edema of the external genitalia and the superficial cutaneous venous 
circulation was engorged. By rectal examination the tumor was found to bulge 
into the pouch of Douglas. It was impossible to pass a sound to the bladder 
because of obliteration of the posterior urethra by tumor growth and com¬ 
pression. 

Because of progressive tumor growth and rapid decline of the boy, an ex¬ 
ploratory laparotomy was performed. The superficial layers overlying the blad¬ 
der were infiltrated with tumor and all of the greatly distended bladder was 
transformed into fragile friable eeplialoid tumor tissue. On opening the viscus, 
a small amount of urine escaped. The whole bladder was found occupied by 
tumor tissue, part of it free in the cavity, but most of it adherent to the walls 
(fig. 10). Considering further surgery useless, a cystostomy drainage tube was 
left in the bladder and the wounds were closed. The boy died 4 days post¬ 
operative. 

discussion 

This experience limited to 3 cases of bladder myxoma in children justifies 
no conclusions, but we gained suggestive evidence in 1 case of the potential 
benefit of total cystectomy. In our first case we used conservative surgical 
treatment (cystotomy drainage) as described by others; the result was several 
months of suffering for the child, ending in customary failure. In our second 
case in which total cystectomy was performed, the patient did well for 12 
months and, until intestinal occlusion occurred, her general condition was ex¬ 
cellent. The far-advanced growth of the tumor in the third case permitted only 
the establishment of the diagnosis, and the institution of free bladder drainage. 

Parana 950, Buenos Aires, Argentina (R. dc S. C .) 

Montevideo 958, Buenos Aires, Argentina (./, E. R .) 
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INGUINAL HERNIA AND BLADDER DIVERTICULUM 
PETER L. SCARDINO and THOMAS E. UPSON 

The urinary bladder is not infrequently encountered in herniotomy. However 
the occurrence of a bladder diverticulum in association with an inguinal hernia is 
an uncommon surgical experience and one which requires the combined efforts 
of the surgeon and the urologist. A review of urologic literature reveals a single 
recent American report of “scrotal cystocele” in which the author reported 2 
cases of his own and found 30 others in the foreign literature. 1 



Fig. 1 


While a careful history and physical examination will, in most instances, ie- 
veal the presence of a bladder diverticulum, exact diagnosis can be made by 
cystographic studies. Once an accurate diagnosis has been established, the com 
bined surgical-urological team can plan a surgical approach compatible with simu 
taneous repair of the hernia and bladder diverticulum. Failure to establish t > c 
diagnosis prior to surgery is an invitation to surgical difficulties. 


CASE REPORT 

A 59 year old white married man was admitted to the hospital complaining of 
a swelling in the right side of the scrotum of 5 years’ duration. He had note 
that this mass gradually increased in'size and concurrently became associate! in 
its growth with urinary symptoms. While there had been no frequency of uiina 
tion, urgency, hesitancy or dribbling which might have suggested prostatism, c 


Accepted for publication May 6, 1952. _ 

1 Levine, B.: Scrotal cystocele. J.A M.A., 147: 1439, 1951. 
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had noted intermittency. He had found it necessary after each voiding to com¬ 
plete the act by applying pressure to the scrotal mass which then became re¬ 
ducible. Otherwise he was unable to reduce the scrotal mass without inducing a 
desire to void. The past history revealed an unsuccessful repair of a right inguinal 
hernia 8 years previously. Examination was noncontributory except for the 
presence of the partially reducible inguinal hernia on the right associated with a 
light scrotal mass which was reducible following micturition. The diagnosis of 
inguinal hernia associated with bladder diverticulum was readily established by a 
cystogram (fig. 1, A). Cystoscopic examination failed to reveal evidence of vesical 
neck or prostatic obstruction. 

On February S, 1952, three days following hospital admission, the patient 
underwent repair of the right inguinal hernia and excision of the diverticulum. 
Under general anesthesia a right inguinal incision was made in the usual fashion 
exposing the hernial sac which was in juxtaposition to an enormous bladder 
diverticulum. After excision of the sac in the usual manner, the poorly defined 
fascial structures were repaired with interrupted cotton sutures. The inguinal 
incision was canted distally and medially. The right rectus muscle was divided. 
This permitted excellent exposure of the dome of the bladder and the neck of the 
diverticulum. A cystostomy was performed after which the mouth of the di¬ 
verticulum was readily identified in the right lateral bladder wall and circumcised 
from within the bladder earning the incision through the musoca, muscularis 
and aventitia after which the diverticulum was excised en masse. A continuous 
zero plain catgut suture approximated the bladder mucosa. The bladder muscu¬ 
lature and adventitia were approximated with a continuous chromic 1 catgut 
suture reinforced with a second layer of interrupted chromic 1 catgut sutures. 
Examination of the right ureter revealed it to be intact and uninjured. The 
cystostomy was closed with chromic 1 catgut sutures around a 2SF mushroom 
catheter. The divided rectus fascia was approximated with interrupted chromic 
1 catgut sutures. Drains were placed in the space of Retzius and adjacent to the 
right lateral bladder wall. Both drains were brought out the lower angle of the 
wound. The skin edges were approximated with interrupted cotton sutures. 
A 22F, 30 cc bag catheter was inserted into the bladder through the urethra and 
inflated. Both catheters drained well. The suprapubic catheter was removed 7 
days postoperatively. The urethral catheter was removed on the fourteenth 
postoperative day. One month postoperatively the herniotomy and suprapubic 
wounds were healed. Urinalysis was negative. The patient’s only urinary symp¬ 
tom was nocturia 1 time. A postoperative cystogram revealed a normal"bladder 
(fig. 1, B). 

COMM EXT 

Cystographic studies are indicated prior to inguinal herniorrhaphv hr those 
patients whose history and physical examination suggest a urinary condition. 

2-51-5 Habersham St., Savannah, Ga. 
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THE NESBIT SIGN 
RIGDON K. RATLIFF 

From the Department Of Urology, Si. Joseph’s Mercy Hospital Ann Arbor, Mich. 

To expedite transurethral prostatectomy, an accurate constant picture of the 
whole operating field is absolutely necessary. Recognition of bladder wall, 
trigone, bladder outlet, pathologic anatomy of the prostatic urethra in all its 
various possibilities, the verumontanum, the character of the cut surface of the 
benign, fibrous and malignant prostatic tissue and the surgical capsule of the 



Fig. 1. Sagittal drawing of prostatic and membraneus urethra illustrating “scuffing 
of mucosa of membranous urethra. 


prostate comes automatically to the experienced resectionist. To these commonly 
recognized landmarks and characteristics I wish to add another which I think 
may rightly be called “the Nesbit sign.” For several years Reed M. Nesbit has 
observed and shown his residents that the mucosa of the membranous urethra, 
particularly the floor, scuff's up or builds up ahead of the short beaked sheath of 
the resectoscope while being introduced whereas in the prostatic urethra this 
does not occur. 

This mucosal characteristic is based on normal histology. As is shown m 
figures 1 and 2, at the junction of the membranous and prostatic urethra the 
mucosa of the membranous urethra is attached loosely, while that of the prostatic 
urethra follows the ducts becoming a part of the gland, and is firmly attached. 

Accepted for publication April 7, 1952. 
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Fig. 2. Photomicrograph taken at juncture of membranous and prostatic urethra dem¬ 
onstrating immovable fixation of prostatic mucosa as compared to loose fixation of mu¬ 
cosa of membranous urethra. 


This variation thus accounts for the scuffing in one part of the urethra and not 
in the other. 

The recognition, then, by the resectionist of this normal anatomical variance 
gives him another landmark whereby he may be guided in his operation. 
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MALIGNANT MELANOMA WHICH HAD ITS FIRST CLINICAL 
MANIFESTATIONS IN THE PROSTATE GLAND 

N. E. BERRY and LIONEL REESE 

Melanoma of the prostate, as far as can be determined, has never been reported 
in the literature. The following case appears to be of sufficient interest to warrant 
recording. 

CASE REPORT 

A. McG., a man aged 38, was admitted to the Urological Service at the Kings¬ 
ton General Hospital, June 1, 1946. He gave a history of painful, frequent urina¬ 
tion since September 1945. Shortly after the frequency began, he began to notice 
urgency which increased to the point of incontinence. He first consulted a urolo¬ 
gist in November 1945, who attempted to do a cystoscopic examination but was 
unsuccessful and nothing further was done until March 1946, when the vesical 
discomfort became almost intolerable. He consulted another urologist who made 
a diagnosis of cancer of the bladder and inserted a suprapubic tube. A diagnosis 
of melanotic sarcoma was made on the biopsy taken at this time. 

The patient’s previous history was not significant. He had always been a 
sensitive, nervous type and suffered from attacks of petit mal. These had been 
controlled by barbiturates. His health had been as good as usual, although he 
had tired readily for some time prior to the onset of his vesical sjonptoms. 

General physical examination showed a thin, healthy looking individual pre¬ 
senting no significant abnormal findings. Blood count and blood urea were normal. 
Cystoscopic observation revealed a large, sloughing tumor of the base of the 
bladder and vesical neck. A moderate degree of dilatation was present in the 
upper urinary tract. 

Insertion of the suprapubic tube, rather than lessening the patient’s troubles, 
as might have been expected, had only multiplied them. It was constantly 
blocking and leaking and he was suffering a great deal of distress both physical 
and mental. A bilateral cutaneous ureterostomy'' was decided upon and earned 
out June 4, 1946. At the same time the pelvis was examined to determine the 
feasibility of cystectomy. There was no evidence of infiltration of the peritoneum 
over the bladder but some enlarged glands were found at the bifurcation of his 
left iliac artery. These were removed and microscopic examination showed them 
to be inflammatory with no evidence of growth. Three weeks later a cysto 
prostatectomy was done. At operation it was found that the tumor had involve 
the capsule of the prostate. Histological studies showed it to be a malignant 
melanoma. 

The patient made a good recovery, his general health improved and in 
months he was back at work. He remained well until January 1947, when a sma 
bluish spot appeared on the skin close to his right ureterostomy. This was ex 
cised and proved to be malignant melanoma also. Thorough plrysica! examma 
tion failed to disclose any evidence of a primary growth. The patient remaine 

Accepted for publication March 14, 1952. 
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well for another year when a second lump appeared m the upper right rectus 
muscle. This, too, was excised and was of the same nature as the other tumoi . 
Again no evidence of a primary growth could be found. From tins time on 
numerous growths began to appear in various parts of his skin. The patient 
complained of many aches and pains, and his health gradually deteriorated. 
He slowly became more and more cachectic and died March 15, 1949. 



Fig. 1 


The cystectomy specimen was examined in our laboratory on July 17, 1946, 
S-1S89-4G (fig. 1, A). Grossly the specimen consisted of a urinary bladder, pros¬ 
tate, and seminal vesicles which had been previously fixed in formalin and 
opened anteriorly along the midline. The bladder was contracted and its capacity 
reduced to about 50 cc. The wall was thick and measured 1.5 cm. in thickness. 
The mucosa was intact and thrown up into folds. The floor of the bladder was 
elevated in a nodular fashion by the tumor mass in the prostate, which had in¬ 
filtrated the muscular and subcpithelial layers of the bladder wall, but did not 
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break through the mucosal epithelium. Normal prostatic tissue was not grossly 
recognizable because the entire gland had been replaced by tumor. The prostatic 
urethra had been laid open. On its right side there was a tumor mass 4 by 3.5 
Ivy 1.5 cm., and on its left side there was a mass 4 by 4 by 3.5 cm. There were 
several hard, pale nodules, but the greater portion of the tumor was dark and 
friable. Posteriorly, the growth infiltrated through the prostatic capsule and 
upwards to surround the left seminal vesicle. The right seminal vesicle was not 
involved. The tumor was beginning to encroach on the ureters but a probe could 
readily be passed through the ureteral stumps into the bladder. The membranous 
urethra was replaced by tumor. 

Microscopic sections showed no prostatic acini, as it had been entirely re¬ 
placed by tumor. The tumor had also invaded the bladder musculature and 
subepithelial tissue and had invaded into and around the left seminal vesicle 
and vas deferens. 

The tumor was variegated in appearance (fig. 1, B). In areas the cells were 
arranged in masses showing alveolar groupings separated by a fine stroma. In 
other areas they were arranged in cords. But, whatever their configuration, they 
were always invasive. The cells varied markedly in size and shape, but the pie- 
dominant cell was a large, polyhedral cell with a large vesicular nucleus an a 
prominent nucleolus. The nuclei varied in size, shape, and staining intensity 
The cytoplasm was scanty and acidophilic. Some areas showed large amounts o 
melanin pigment in the cells whereas other areas were nonpigmented and ap 
peared carcinomatous. The tumor showed areas of necrosis and hemoniage, 
where collections of hemosiderin were found. Silver stains showed a moceia e 
number of argyrophillic fibrils interwoven around tumor cells. Diagnosis. 
Malignant melanoma of prostate. 

The skin biopsies K.G.H. S-32-47 and K.G.H. S-GG-48 taken on January b 
1947, and January 12, 1948, respectively, showed a similar microscopic pictiue. 

On March 16, 1949, a post-mortem examination was performed at the ana 
Civic Hospital. The brain was not examined because of the objections 0 
patient’s relatives; otherwise, the examination was complete. Scatteve orei 
skin there were several small bluish-black, circumscribed areas measuimg 
proximately 0.5 to 1.5 cm. in diameter. One large area 5 cm. in diame er n 
located on the posterior chest wall. The lungs were peppered with fiim, 
masses measuring 2 cm. in diameter. The mediastinum as well as t le '°i ^ 
wall contained tumor tissue. Several secondary deposits were found in ie 
muscle, as well as one large nodule in the endocardial surface of the le 1i en i 
The latter finding probably accounted for the widespread dissemination o i ^ 
tissue. The liver weighed 2400 gm. and was composed almost entiie y o ,u 
tissue. The adrenals together weighed 120 gm. and contained tumoi tissue. ^ 
kidneys were invaded by neoplastic tissue also. The site of the bla el ’,^ 1 ° e [j oW 
and posterior urethra was replaced by a massive, soft, necrotic, gioyisi 3 
tumor. Here it remained fairly well localized, though multiple distantme a rc _ 
as aforementioned were encountered. The para-aortic lymph noces veie ^ 
placed by tumor. Examination of the eyes failed to show any ewe ence o 
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auoma. The microscopic picture was similar to that already described for the 
surgical specimens. 

DISCESSIOX 

The pathogenesis of malignant melanoma is still debated. Recently Allen, 
in a review of the melanomas, presented reasonably convincing evidence of the 
epidermal origin of such tumors, and stated that melanomas always arose from 
pre-exist inn “junctional naevi." It is possible that through a process of meta¬ 
plasia of epithelium in either posterior urethra or prostate, a junctional change 
could occur, and thus give rise to the tumor under discussion. 

Xo evidence of metaplasia could be found in the urethra, bladder of prostate 
but then the tumor was so extensive that no normal prostatic tissue was seen, 
and the lining epithelium of posterior urethra had been destroyed. 

Masson considers that melanomas are neurogenic in origin, and arise from 
season- end organs. If one considers the embryological development of the 
genito-urinary tract, Masson’s theoiy of origin can still be applied to the case 
under discussion. 

In the development of the genito-urinary tract, that part of the gut which 
lies caudal to the allantois is termed the cloaca. This is partitioned into ventral 
and dorsal portions by a mesodermal septum. The dorsal portion becomes the 
rectum, and the ventral portion forms a dilated upper part, the bladder, and a 
narrow lower part, the urogenital sinus. Prior to this division, the ventral wall, 
the cloacal membraue. consists of closely applied entoderm and ectoderm with 
no intervening mesoderm. This area in the adult is represented by the area be¬ 
tween the symphysis pubis and the coccyx. "When the septum which subdivides 
the cloaca reaches the cloacal membrane it ditides it into urogenital and anal 
membranes. About the eighth week of intra-uterine life the urogenital membrane 
breaks down and the bladder acquires an opening in the perineum. The opening 
is on the caudal surface of the rapidly expanding ectodermal phallus. The two 
grow at the same pace so that the entodermal urethra is first a trough on the 
ventral aspect of the ectodermal phallus, before it closes over from posterior to 
anterior. The prostatic glands are buds at the entodermal urethra on which 
mesenchyme condenses to form muscle and fibrous tissue. 

If we subscribe to either the epidermogenic or sensory end organ origin, there 
is ample opportunity in the development of the genito-urinary organs for ecto¬ 
dermal cell rests to occur and subsequently give rise to a melanoma. 

Melicow tells us of a series of 300 melanomas in which careful search had failed 
to demonstrate the primary origin of the tumor in SO cases. Orth and Xeubera 
found melanomas in the adrenal and nowhere else. Davidson found one larae 
tumor in the adrenal and many small ones in the brain and colon. IVeitlirm and 
Handi reported a supposed primary melanoma in the gallbladder, that being the 
only tumor which they found at post-mortem examination. Ewing reported a 
melanoma of the spleen with no other demonstrable tumor. 

Our patient, at the time of operation in 1940. presented a malignant melanoma 
ot Ins prostate gland. A careful search revealed no other melanotic lesion. He 
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denied ever having had a skin lesion excised or cauterized. At. post-mortem ex¬ 
amination, 3 years later, the bladder and prostatic bed shoved tumor and a dis¬ 
seminated melanosis was present. The post-mortem study was complete with 
the exception of the brain. Careful study of the tumor still gave the impression 
that the primary site was in the prostate. Had the primary site been in the brain, 
neurological symptoms should have been apparent. The eyes were free of tumor 
and we were satisfied of the absence of a skin lesion, past or present. The prostate 
as a site for secondary tumor except in cases of direct extension is most rare, 
and so lends weight to our contention that the melanoma arose in this area. 

Believing this to be a case of primary carcinoma of the bladder involving the 
prostate, a radical cysto-prostato-vesiculectomy was carried out. The patient 
had 2 comfortable years of life following the procedure and lived nearly 3 years 
before djdng from melanosis. Little doubt exists that the patient would have lived 
no more than a few months without surgery, as the tumor was already causing 
ureteral obstruction. This case again points out the value of radical surgery even 
when all that can be expected is palliation. 

The primary site of this tumor is open to question. Campbell and Fein have 
reported a case of primary melanoma of penile urethra, and Melicow, in a personal 
communication, has seen one case on the glans penis in a 44 year old patient but 
no reported case of primary melanoma of prostate has been found. It is our im¬ 
pression that the case herein reviewed might be an example of primary melanoma 
of the prostate, but bearing in mind how frequently the primary site cannot he 
determined in these cases we admit that proof is lacking. We have been unable to 
find any reference to primary melanomas of the prostate or bladder in any of t le 
standard texts. 

SUMMARY 

A case of malignant melanoma of the prostate is presented. As far as ue can 
determine from a survey of the literature, this is the onty reported case. 

A brief discussion of the pathogenesis of melanoma and of genital embij o 
is presented in an effort to justify a diagnosis of primaiy malignant melanoma o 
the prostate. 

We would like to express our thanks to Dr. John Hamilton, Professoi of 
Pathology at Queen’s University, and to Dr. M. Ivlotz, head of the Pat 10 
Department of the Ottawa Civic Hospital, for their help in preparing this papei. 

Queens University, Kingston, Ont., Canada 
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DIVERTICULUM OF THE MALE URETHRA 
ERNEST N. ICHOURY 

From the Urological Service of the Jamaica Hospital. Jamaica, A . 1 . 

Diverticulum of the male urethra is rare. Undoubtedly many more instances 
have occurred than have been reported, but up to January 1951, Pate and Bunts 
were able to find only 197 cases in the extant literature. They added 28 cases of 
their own bringing the total to 225. All of their cases were of traumatic origin and 
followed peri-urethral abscess in paraplegic patients (i.e. trauma from infection). 
Since the Cumulative Quarterly Index Medicus has not been published in the past 
few years, and because of the interruption in the exchange of scientific data 
caused by world conditions, any review at this time must needs be incomplete. 
The author has, however, collected 8 cases since Pate and Bunts’ excellent re¬ 
view, and these with the two cases to be reported in this paper, bring the grand 
total to 235 cases of diverticula of the male urethra. 

Diverticula of the female urethra are not uncommon. This is not surprising 
when one considers the tremendous trauma brought to bear on the inferior surface 
of the female urethra which is at best anatomically poorly supported. 

The male urethra, on the other hand, is anatomically very well protected 
against herniation. The dense and compact protection afforded the posterior 
urethra by the enveloping prostate are more than adequate. The membranous 
urethra is surrounded by the tough components of the pelvic fascia and the 
sphincter membranaccae urethrae with its investing fascia. The bulbous and pendu¬ 
lous urethra are both surrounded by several layers of dense fascia, and, in addi¬ 
tion, are imbedded in the corpus spongiosum with its tough, fibrous, trabeculated 
vascular tissue. 

An accolade to the toughness of the fascial supports of the cavernous urethra 
is evident in the innumerable inept soundings performed daily with perforation 
and false passage formation. These false passages are a common observation in 
the routine cystoscopies of any large clinic, and yet from these violations of the 
fascial confines of the urethra, only rarely do diverticula develop which are of 
any clinical significance. 


ETIOLOGT 

The rarity of the lesion precludes the acceptance of trauma and back pressure 
per se as the only reasons for this disease. Back pressure from simple urethral 
obstruction, due either to stricture or clamps or stones, does not give a satisfactorv 
answer because this type of obstruction is very commonly seen with disastrous 
trabeeulation of the bladder and hydro-ureter, and yet no diverticulum formation 
is noted in the urethra. 

The number of Cunningham incontinence clamps used in the last two decades 
ought to have increased enormously the number of urethral diverticula encoun¬ 
tered, yet statistically, and by personal observation this is not true. In view of this 
reasons must be postulated or established why in one patient a diverticula de- 
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velops shortly after using a clamp, and j r et another mil use a clamp for a number 
of years without any observable ill effects on the urethra. 

That congenital diverticula without any existing obstruction distal to them do 
occur is a fact from observing case 1 in this paper and the reports of several 
others. Embiyologieally, Johnson demonstrated definite cystic epithelial lined 
structures just beneath the floor of the distal urethra, some of which communi¬ 
cated with the ureteral lumen to form small diverticular-like structures. The 
formation of the floor of the urethra l:y midline fusion is fraught with possibilities 
of an area of non or incomplete fusion which could be covered over by the mesen¬ 
chyme and ectoderm and become clinically^ evident in later 3 r ears when a distal 
urethral obstruction developed. Taking this a step further, one can easily visual¬ 
ize an area which has a deficiency of either endoderm or mesenchyme or both 
being covered by the ectoderm and remaining as an undetected weak point vul¬ 
nerable to outpouching under stress. In effect, congenital diverticula and these 
weakened areas are nothing more than covered over hypospadias. 

Fagerstrom postulates the theory that injury to the nerves to the urethra as 
they course past the prostate on their way to the urethra deprives the urethral 
wall of its tone and leaves it vulnerable to the development of herniations. This 
seems to he borne out more clearly in the series that Pate and Bunts reported. 
They found a high incidence of diverticula following peri-urethral abscess in the 
paraplegic patients (26 to 54 patients with peri-urethral abscess developed 
diverticula). This certainly is not in keeping with the general observations of the 
follow-up of peri-urethral abscess, and can be explained only on the interference 
in the tonus of smooth muscle, and tissue in general in these paraplegic patients. 

That considerable nerve injury occurs in a radical perineal prostato-seminal 
vesiculectomy cannot be gainsaid. However, since large numbers of radical peu- 
neal procedures of this type are performed, and actually, large numbers of them 
do use clamps if not indefinitely, certainly in the early stages of temporaiy incon¬ 
tinence, and since diverticula are rarely seen under these circumstances, nene 
injuiy alone cannot be the sole factor. In Pate and Bunts’ group there was obvi¬ 
ous trauma coupled with nerve injuiy; in others, it is most likely r nerve inj ul 3' 
coupled with embiyological deficiency. 

A third factor to be considered is the use of estrogens (case 2). It has been ra\ 
observation that there is a decided prolongation of incontinence in patients w io 
have had total perineal prostato-seminal vesiculectomy and who have been g u Cl j 
postoperative estrogen therapy for cancer of the prostate. This is probably cause 
bj r the relaxation of smooth muscle and fibrous tissue induced by this hoimone. 
Case 2 shows tins action very well, for after diverticulectony, the patient "as 
completely continent except for occasional drops occurring after heavy lifting or 
severe straining. He had not had stilbesterol at this time for several weeks. >e 
drug was renewed because of apprehension that recurrence of cancer nu 0 > 
occur, and within 48 hours, he became complete^ incontinent. Reduction in 
dosage ameliorated the condition and a trial withdrawal resulted in return 0 
control. This return of sphincter tone has been observed several times on ot ier 
patients and is too consistent to be regarded as coincidental. 
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Therefore, this tissue relaxing action could start a congenital weakness herniat¬ 
ing and result in a full fledged diverticulum under conditions of minimal stress. 

Watts' original classification, which is very complete and which has served as 
a model for classifying diverticula of the male urethra, follow*. 

A. Congenital diverticula 

B. Acquired diverticula due to: 

1. From dilatation of the urethra due to: 

a. urethral calculus 

b. urethral stricture 

2. Perforation of the urethra from: 

a. injuries to the urethra 

b. rupture of abscesses into the urethra 

c. rapture of cysts into the urethra 

From the conclusions drawn from the other reported cases and those observed 
here, this fist can be narrowed to two categories: 

A. Congenital diverticula 

1. Those present without obstruction or influence of hormones or 
nerve injury. Most of these are noted as incidental findings or 
appear early in life. 

2. Those appearing clinically after the introduction of the agents 
mentioned in the previous sentence. 

B. Traumatic diverticula 

1. Mechanical trauma 

2. Chemical trauma (caustics, etc.) 

3. Inflammatory trauma (peri-urethral abscess) 

Thus underlying any nontraumatic diverticulum of the urethra in the male 
is an embiyological deficiency which is aggravated by either obstruction, hor¬ 
mones, nerve injury, or any combination of these. Only hi this way can we 
explain the rare appearance of diverticula under identical clinical and hydro- 
dynamic conditions. The traumatic diverticula occur because of artificially 
induced weakness, the others occur from a basic embiyological deficiencv. 

PATHOLOGY 

Pathologically the normal transitional epithelium of the urethra is usually the 
seat of squamous metaplasia of varying degrees. The diverticulum wall is gen¬ 
erally dense fibrous tissue of the compressed spongiosum which becomes atrophic. 

SYMPTOMS 

Ihe congenital diverticula may be symptomless, as in case 1 of this paper. In 
infants, however, these diverticula may cause urinary obstruction with retention 
as reported by Gross et al. 

In adults, infection within the diverticulum results in foul urine, frequency of 
urination, and stone formation within the sac. The most constant sign is the de¬ 
velopment of a midline mass which k fluctuant and empties on manual pressure. 
This mass enlarges during micturition and may cause delayed dribbling. 

Final diagnosis is made by panendoscopy or cystourethrography. 



294 


ERNEST K. KHOURY 


CASE REPORTS 

Case 1. E. D., a 27 year old white man, was seen because of bloody semen of 
3 weeks’ duration. Two months previously, torsion of the cord required orchiec¬ 
tomy. Examination revealed the absence of the left testicle, and a boggy and 
swollen prostate and seminal vesicles. The prostatoseminal secretion revealed 
microscopic pus and blood. A diagnosis of prostato-seminal vesiculitis was made 
and he was treated conservatively. When the inflammation subsided, panendos¬ 
copy disclosed an opening on the floor of the bulbous urethra. The opening 
measured 5 mm. in diameter and would not admit the sheath of the panendo¬ 
scope. A cysto-urethrogram showed a diverticulum (fig. 1). The patient had never 
had a urethral infection or injury, and the urethra was patent to a 28F sound. 
The patient had been symptomless, and as a result, no definitive treatment for 
the diverticulum was administered. 



Fig 1 . Case 1 . Congenital asymptomatic diverticulum 

This is an instance of a true congenital diverticulum in an adult without anj 
history of any previous urethral obstruction. If, however, he should in the u uie 
develop strictures or require the use of a clamp, this diverticulum maj u e 
become clinically significant. 1C .,« 

Case £. M. F., a 59 year old white man, was first seen Novembei , 
because of urinary retention and a previous history of prostatism. Examma m 
revealed a firm but not stony hard prostate. A diagnosis of benign P r ° s ^ 
hyperplasia was made and a transurethral prostatectomy done on Decern ,cl ' ' 
35 gm. tissue was removed without incident. The postoperative eouise was> 
eventful. Examination of the tissue revealed low grade adenocarcinoma, 
phosphatase both pre- and postoperatively was normal. ^ 

The patient was placed on 10 mg. stilbesterol daily, and on Januaiy ’ 
a total perineal prostato-seminal vesiculectomy was done. The P^ s 
course was uneventful save for a ten day period of perineal urinaiy s u a 

closed spontaneously without a catheter. down or 

At first the patient was totally incontinent of urine except when ymg ^ 
at rest. He was given sphincter exercises (alternate starting air s oppi o ^ 
stream). He was also given 10 mg. of stilbesterol daily. In or ei o a 
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bladder to fill more fully during the day so that he could practice his sphincter 
exercises, he used a Cunningham incontinence clamp. Tins he used only while at 
business during the day which involved only eight to ten hours; at home he had 



Fig. 2. Case 2. Diverticulum that developed after surgery 

A 



for it. The incontinence diminished strKS i„ c „„, inB , cc of a minor 

imn ° ‘° "° mC ° Ut ° f ° 1C ^nendoscop^o^m d^iS^^t? 
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there seemed to be a diffuse dilatation of the bulbous urethra. The use of the 
damp was terminated, and the distal urethra dilated to 30F to afford free drain¬ 
age. Stress incontinence continued and in spite of the removal of the obstructing 
clamp, the sac seemed to enlarge. A cysto-urethrogram on January 20, 1950 le- 
vealed a sacciform diverticulum of the bulbous urethra, and a smaller one distal 
to it on the pendulous urethra (fig. 2). 

On February 7 a diverticulectomy and urethral repair was done. 

The pathological change noted at operation was an epithelial lined bulging of 
the floor of the bulbous urethra for a distance of four centimeters with no change 
in the continuity of the roof of the urethra. A longitudinal schematic drawing is 
seen in figure 3, A. 

The larger diverticulum had compressed and atrophied the corpus spongiosum 
and was separated from the skin by a much attenuated Buck’s fascia and Colies’ 
fascia. 





Fig. 4. Case 2. Postoperative cysto-urethrogram 
TECHNIQUE OF REPAIR 

A midline incision was made over the penoscrotal junction and the fascia o^ 
Colies incised. The diverticulum presented immediately into the woun C0 ' C . I ^ ] _ 
by thin atrophic corpus spongiosum. This was incised and the laigei end ic^ 
lum exposed. The diverticula was then opened and the redundant tissue 
ventral aspect resected so that more was removed from the right of tie mic 
than from the left. Thus a flap was formed which when placed ovei t e ca i 
from left to right formed a new floor of the urethra with an intact vascu ai sll P^ 
on one side (fig. 3, B). The resultant fibromucosal suture line came to ie° wflg 
right side of the newly formed tube and near its dorsal wall (fig- 3, )• ^ g j.j n 

done to avoid a midline suture line which might be in continuity "k 1 
incision and thereby predispose to fistula formation. „ . . t 

The deep fascia was then closed with interrupted double ‘ 0 C110 ® 1C c j oscc i 
sutures, with a drain of rubber tissue down to the urethra. The s n "as 
with silk interrupted sutures. The drain was left in situ 48 houis. 
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The catheter was left in situ for 3 weeks at which time the patient began to 
void around it. Upon removal, a urinary fistula developed through the previous 
site of the rubber tissue dram. This closed spontaneously in 9 days. The postop¬ 
erative cysto-urethrogram taken on May 12 is shown in figure 4. 

Immediately postoperatively (after the perineal fistula had closed) the patient 
was continent except on severe straining; at this time he had not had stilbesterol 
for 2 months. However, because of apprehension over recurrence of cancer, this 
medication was started. Two days afrer the institution of estrogen therapy, he 
became completely incontinent again. The dosage was reduced and the inconti¬ 
nence became a stress incontinence of a moderate degree. After 6 months it was 
completely discontinued and the continence returned as before therapy had been 
started, thus demonstrating the effect on muscle tonus of estrogens. 

DISCUSSION 

In the foregoing pages it has been postulated that the basic reason for any 
nontraumatic diverticulum of the male urethra is a congenital weakness of the 
urethral wall or a frank congenital diverticulum hung symptomless until distal 
obstruction of the urethra enlarged it making it clinically evident. 

This theory has support in the work of Johnson on human embryos, and in the 
observations of the 2 cases in this paper where a symptomless congenital diver¬ 
ticulum was observed in an adult. This theory of congenital predisposition or 
actual herniation is readily explainable embrvologically and is in keeping with 
similar ideas on the congenital predisposition to the formation of cystocele and 
inguinal hernia on the basis of embryologieallv poorly formed supporting struc¬ 
tures. 

The great mass of distal urethral obstructions (strictures and Cunningham 
incontinence clamps) occurring in everyday practice over prolonged periods of 
time would have certainly yielded many more instances of diverticula if back 
pressure alone were the sole factor in the formation of these abnormal structures. 

In addition the influence of nerve injury as a contributory factor, as postulated 
by Fagerstrom, is considered and given its place as an etiological factor in the 
causation of diverticula. This increased susceptibility to diverticulum formation 
is amply demonstrated by the much higher incidence of diverticula noted in the 
series of Pate and Bunts collected in paraplegic patients who had peri-urethral 
abscess. 

Furthermore, the relaxing effect of estrogenic substances on the smooth muscle 
and connective tissue is presented as a third factor which might contribute to 
the development of a diverticulum if congenital weakness were present. It is be¬ 
lieved that in case 2, this, in addition to the previous two factors, led to the for¬ 
mation of the diverticula in question. 

I belieie, therefore, that whenever a Cunningham incontinence clamp is to be 
used, a cysto-urethrogram should be done to rule out anv congenital diverticula 
which might be present and asymptomatic. This holds true especiallv if estro 
gens are to be used 
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SUMMARY 

The literature has been renewed and 2 cases of diverticulum of the male 
urethra added to it. This totals 235 eases reported in the extant literature. 

The various theories of formation of non-traumatic diverticula are discussed. 
The concept is advanced that all nontraumatic diverticula are due to embryo- 
logically incomplete or nonunion of the inferior surface of the urethra during 
fetal life. 

The relaxing effect of estrogens on smooth muscle and connective tissue and 
its relaxation to development of diverticula is discussed. 

The author wishes to gratefully acknowledge Dr. William A. Griesau’s splen¬ 
did drawings of the surgical procedure. 

148-25 89th Ave., Jamaica, N- Y. 
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Many excellent, reviews of testicular tumor (Belt, Dean, Ewing, Friedman and 
Moore," Henline, Higgins and Bucker, Hinman, Lends, Lowry, Ormond, Skully, 
and Tamer) as well as methods of treatment (Camberlain and Jamison, Kelby 
and Strenstrom, Leddy and Desjardins, Leuetia and Pendergass) are to be 
found in the literature. The general opinion at present as gleaned from these 
papers is that the prognosis in testicular tumors depends upon cell type and the 
use or lack of x-ray therapy. Barringer stated that the prognosis depended upon 

1) pathological examination of the tumor, 2) determination of involvement of 
the cord, 3) physical examination of the patient, 4) distribution of lymph stream 
involvement, and 5) a thorough knowledge of autopsy material. The physical 
examination was just stated and not analyzed in relation to the prognosis. 

Belt stated that early seeking of aid by the patient and early diagnosis by 
the doctor were essential for a good prognosis in testicular tumors. More than 
one-half of his cases who had symptoms for more than 5 months had metastasis. 
Sixtv-five per cent with a history of 3 months or less were well for at least 3 
years. He stated that the prognosis depended also on the presence or absence of 
metastasis and the radiosensitivity of the tumor. 

Hinman summarized the prognosis in testicular tumors as: 

1) Good: The patient is physically fit, there are no demonstrable metastases 
and the hormone has disappeared from the mine; 

2) Fair: The patient is in good physical condition and the structure of the 
tumor indicates that it will respond well to x-ray therapy. However, metastases 
have appeared and the hormone persists even though low and diminishing under 
irradiation; and 

3) Poor: The patient is losing ground physically; metastases resist treatment 
or rapidly recur and the hormone in the urine is little affected or even increases 
under radiation. 

Desjardins, studying the importance of the retroperitoneal lymph nodes in 
relation to malignancy, noted significant symptomatology connotating a poor 
prognosis. Pain in the back and abdomen, bloating, belching after meals, ab¬ 
dominal distention, increase in flatus, a sensation of undue fullness after eating, 
gradual increase in size of the abdomen and constipation were indicative of 
metastasis to the retroperitoneal nodes. 

Randall used the excretory urogram as a prognostic test with x-ray treated 
recurrent abdominal masses. Nonfunctioning kidneys due to obstruction by 
metastatic masses showed return of function and essentially normal pyelograms 
in those patients showing a good response to therapy. 


Tliis investipation was supported with funds from the Dr. Henrv C Buswell Memorial 
Accepted for publication June G. 1952. ' e “ .Memorial. 
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Ormond and Prince listed many of the chief complaints of patients with 
testicular tumors but did not evaluate these in relation to the end result. Pender- 
gass evaluated two points in the history when he noted that lumbar pain and 
abdominal cramps with gastro-intestinal disorders were bad prognostic 
symptoms. 

Gilbert in studying 7000 case reports of testicular tumors, stated that 1.5 per 
cent occurred in testicles of normal size or smaller. This did not, however, have 
any relationship to the prognosis, malignanc}^ of the tumor or the presence or 
absence of metastasis. He noted a high incidence of chorio-epitheliomatous tissue 
with atrophy (8 of 46 cases). This later statement certainly would appear to be 
contrary to the previous one since the prognosis of chorio-epitheliomas is ex¬ 
tremely poor. 

Although the incidence of trauma in relation to tumors of the testis is quoted 
by various authors (Carins, Gordon-Taylor, Dean, Gilbert) as varying between 
10 to 30 per cent, no mention is made of its relation to prognosis. 

While the truth of these opinions is not in any way contended, it is believed 
that in applying them to any one case, many other modifying factors seem to be 
present. It was with the idea of analyzing these factors in relation to the prog¬ 
nosis of testicular tumors that this study was undertaken. An attempt was 
made to analyze the prognosis in relation to the various points noted in the 
history, physical findings, laboratory findings and treatment. 

MATERIAL FOR STUDY 

Fifty-two cases of testicular tumors harm been treated in the period fiom 
1926 to 1949. Forty-eight tumors were malignant and 4 were benign. T e 
malignant tumors were placed in four basic classifications as advocated ) 
Friedman and Moore; seminoma, embryonic carcinoma, teratocarcinoma an 
chorioepithelioma. Thirty-one cases were operated upon at this institution an 
15 were operated upon elsewhere, having been referred here for x-ray theiapj 01 
seen here at the time of recurrence of their tumor. Two cases were not operate 
upon. A man, 27 years of age, entered the hospital with the chief complain o 
weakness of his arms and died 6 days after admission. A clinical diagnosis o 
chorio-epithelioma based on his short history of 8 weeks and a high titei o 
hormone in the urine was confirmed at autopsy. The second case was that o 
man, 35 years of age, who had been treated for 6 months for a migratoiy t noni 
bophlebitis. Upon admission to the hospital, he was found to have a tesbcu ar 
mass, a mass in the left lower quadrant and a mass pressing in the r egion o ' e 
stomach. The Aschheim-Zondek test was positive and he died one mont a e 
discharge from the hospital. He was seen on the medical service an no x ra 
therapy or surgery was carried out. Two cases underwent abdominal opera ion^ 
Biopsy of the retroperitoneal mass in one case was diagnosed Hodgkin s IS ^\ 

A review of the biopsy and autopsy slides during the present stud} lex ea ec ^ 
correct diagnosis to be embryonic carcinoma of the testicle vith me as as 
the retroperitoneal lymph nodes. The second case, likewise presenting a 
peritoneal mass, proved to be metastatic embryonic carcinoma from ie 
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All deaths have been attributed to the testicular tumor. Although death 
apparently was due to coronary occlusion in two men, no autopsy was performed 
to confirm the clinical diagnosis. These deaths, therefore, have been considered 
as due to the original testicular malignancy. 

HISTORY 

The pertinent factors in the histories were tabulated. The number of cases 
noted in relation to the various points in the history are less than the total 
number of cases studied due to the inadequacy and incompleteness of the history 
in some instances. The symptom or complaint was tabulated only v hen the 
presence or absence of such symptom and complaint had been definitely stated. 
Thirty-five of the 48 cases occurred between the ages of 21 and 50. Fifty per cent 
of these are alive. Of the 13 cases occurring outside these age groups, 12 of whom 
were followed, only 2 are alive. Perusal of the chief complaint revealed that 
when it is related to the testicle the prognosis is better than when it is unrelated 
to the testicle. When no chief complaint was present and the testicular tumor was 
found incidentally on physical examination, 2 out of the 3 cases are alive. In the 
group presenting a history of pain, 20 per cent are alive as against 58 per cent 
without pain. Pendergass recognized lumbar pain as a serious complaint in 9 
of 21 patients. Dean noted pain in 7 per cent of his cases but did not correlate 
it with survival time. A history of attacks of pain has essentially the same 
prognostic significance as pain itself. Of the patients with enlargement of the 
testicle which occurred gradually, 58 per cent are alive, but when acute enlarge¬ 
ment or gradual plus acute enlargement occurred, only 31 per cent are alive. 
The interval since the onset of symptoms seems significant in that of those who 
waited more than a year before seeking treatment, only 1 out of 5 is alive while 
of those with a history of less than 1 year, 14 out of 30 are alive. The occurrences 
of weight loss carried a grave prognosis in that but 1 out of 7 is alive. A history of 
injury to the testicle was most interesting because it seemed to have brought the 
patient’s attention to his condition. Gilbert, reporting on the investigation of the 
relation of injury to testicular tumors in compensation cases, stated it is not 
significant and the incidence of injury is as high or higher in benign enlargements. 
The incidence of trauma in the report of Nash, Carins, Gordon-Taylor and Dean 
range from 10 to 30 per cent. Out of 14 cases with a history of injury, 9 are alive 
while S out of 23 without a history of injury are alive. Trauma may well call the 
patient’s attention to an already existing testicular tumor which has been 
asymptomatic. Keifer expressed a similar opinion. The presence of tenderness 
showed a reduction in survival from 12 out of 22 alive without tenderness to 4 
out of 11 with tenderness. A family history of carcinoma, present 011 I 3 - in 7 out of 
34, did not seem to carry any prognostic significance. Perusal of the average time 
of survival to death and the average length of time alive of the survivors up to 
the time of the present study, revealed a definite increase in many months 
survival time in the absence of these symptoms just discussed over the survival 
time when these symptoms are present. 
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PHYSICAL EXAMINATION 


The side involved b 3 r the testicular tumor was right, 24 and left, 21, which 
corresponds to the relative incidence as quoted by Dean and Barner. The mass 
was usually described as stony, hard, firm, or tense. The description varied from 
patient to patient and from examiner to examiner in the same patient. There 
seemed to be no difference in the prognosis whether the tumor was confined 
either to the upper or lower part of the testicle or involved the entire testicle. 
With tumors having a regular contour, 7 out of 10 persons are alive compared 
with 7 out of 16 with an irregular contour. This point in the physical examination 
may be significant but the average time of survival is not consistent with sucli a 
conclusion at the present time. The physical examinations were not complete 
enough in order to evaluate the appearance of dilatations of the veins of the side 
involved or induration of the cord. From this study no prognostic significance 
can be given for these findings, but Powell showed that evidence of extension of 


the growth in the spermatic cord should give a poor prognosis. The presence or 
absence of palpable lymph glands other than the finding of a definite mass seemed 
to be of the most prognostic importance. Of the 28 patients without palpable 
lymph glands, 14 are alive while only 2 out of 7 with lymphadenopathy are alive. 
The 5 who succumbed were dead on the average within 10 months. All of the 
patients (six) who were found to have a palpable mass at the time of the origina 
examination, died on an average in 9 months. 


LABORATORY STUDIES 

The usual laboratoiy studies were carried out. The white blood cell count and 
the urine examination were of no prognostic significance. The Aschheim-Zon e 
test (rabbit) performed in 23 instances revealed onlj r 20 per cent survi\ al " 1(M j 
positive as against 61 per cent when negative (table 1). Owen and Cutter shove 
that the virgin rabbit test requires a minimum of 2000 m.u. to be positne- 
Twomblv reported a 23 per cent mortalit 3 r with less than 1000 units ns agains 
57 per cent mortality with 1000-2000 units and 82 per cent with moie than - 
units. He felt that a positive Aschheim-Zondek test carried a grave piognosis 
A similar opinion was expressed b 3 r both Smith and Powell. Alkaline phosp ia a-® 
determination, gonadotrophins and 17-ketosteroid levels were canie on n 
some instances but were too few in number for an 3 r conclusions to be ia ' ^ 
In 6 cases showing metastases to the lungs b 3 r x-ra 3 r , all were dead on an a\ euA 
within six and one-half months. Of the 21 showing no evidence of me as a , 
15 are alive, an average of three and one-half 3 ’ears (table 1). ^ ^ 

The pathological classification of the tumors showed almost 50 pei cen ^ ^ 
embiyonic carcinoma. We were unable to classffy 4 of the tumois recaiLC 
slides were not available for restiufy. The survival rates accoi in » 0 
showed the extreme^ poor prognosis of the chorio-epitlielioma an ^4“^. 
prognosis of the seminoma with embiyonic carcinoma taking a mic e P > 
Cabot and Berkson reported 75 per cent 5 year cures in seminoma an ° ^ 

per cent in embiyonic carcinoma. The over all survival, the ea is, 
patients alive to date are shown in table 2. Sevent 3 '-four per cen 0 
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Positive. 5. - 
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•20 

S months 

7 years. 9 months 

4 years. 5 months 

Necative. IS . 4 

11 

61 

10 ] 2 months 


Positive: 

Chorio-epitheliotua—2—Dead. 

5erni.noms*: fMct - embryonic carcinoma i Dea q. 

No operation or autopsy—1—Dea a. 

Embryonic carcinoma—1—Alive. 
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6 6 6 1 j months 0 

21 6 10 1 2 months 15 3*4 years 4 years. months 
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2 
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3 

4 
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3 
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1? 

5 

6 
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9 
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2-3 3-4 

4-5 5 
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succumlved died v.iihm 3 years. Of those patients alive. 52 per cent have been 
followed ior over 4 years. The over all 4 year survival was 35 per cent. Kelbv and 
Steii-trom reported a 29 per rent 5 year survival while Cabot and Berksoa'l over 
a11 4 - vcar Mlrviva! "‘as 44 per cent with a hve year survival of 42 per cent. In 
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1922 Tanner reported only per cent 5 year cures with surgery alone and 
Hinman increased this to only 17 per cent with radical surgery. 

TREATMENT 

The results of x-ray treatment versus no x-ray treatment are shown in table 
3. The over all survival with x-ray treatment is 55 per cent against 23 per cent 
without x-ray treatment. This is in agreement with the figure of 53 per cent over 
all survival as quoted by Leddy and Desjardins. With x-ray treatment, the most- 
significant increase in survival time was noted with the seminoma and the 
teratoma. Chorio-epithelioma, as in the experience of others, carries essentially 

Table 4. Prognosis in terms of symptoms, examination, x-ray therapy anil 

laboratory studies 


cooo 

POOR 

Chief complaint related to testicle 

Chief complaint not related to testicle 

No pain 

Pain 

Gradual enlargement 

Enlargement acute or gradual plus acute 

Interval less than 1 year since onset of symp- 

Interval more than one year 

toms or noticeable enlargement 


No weight loss 

Weight loss 

History of injury 

Finding incidental or accidental 

No glands (+ inguinal) 

Enlarged glands (+ inguinal) 

No masses 

Mass 

Negative chest plate 

Positive chest plate (Met.) 

Seminoma 

Chorio-epithelioma 

X-ra}' treatment (adequate) 

No x-ray treatment 

At least 3-3500R 


Through 6 Ports 


Negative A-Z test 

Positive A-Z Test 

Between 20-50 years of age 

Younger than 20 years, older than 50 


3 'ears 

No involvement of spermatic cord 

Involvement of spermatic cord 

? Regular tumor 

? Irregular tumor 


100 per cent mortality. Taylor, however, reported a 9 year cure of a c ’ 01 '^ 
epithelioma. With x-ray treatment to metastatic lesions in 10 cases, 2 pa ien 
are alive an average of 6 years, 2^ months. This is in agreement with the n m 
of Leucutia who quoted 29 per cent, Cabot and Berkson 30 per cent, an 13 
berlain and Jamison 17 per cent 5 year survival with the use of in a ia ion 
metastatic tumors of the testis. 


DISCUSSION 

It is always difficult in any isolated instance of a malignant grov th, to gn ^ ^ 
prognosis unless all the factors concerned are evaluated. While it is tnic 
seminoma of the testis on the average has a much better prognosis tmn o^^ 
types, I believe that in an individual case the various points in the ns 
physical findings and the laboratory studies when coordinated will o e ' a ’ 
guide to the prognosis of the patient being evaluated. Surgical extnpa mi 
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adequate x-ray therapy when reviewed iu relation to the other symptoms and 
findings have been tabulated iu table 4. Examination of these points shows that 
some of them are common to tumors in general; namely pain, weight loss, 
metastatic involvement and rapid growth of the tumor. Others, however, are 
peculiar to testicular tumors: namely the chief complaint and history of injury, 
type of tumor (not grade of malignancy), contour of tumor and the Aschheun- 
Zoiulek test. While the use of x-ray therapy in increasing greatly the time of 
survival in malignant disease is not confined to testicular tumors, it is of such 
major importance in the consideration of the prognosis of testicular tumors that 
the lack of its use today is unpardonable. Of the 11 patients who have now sur¬ 
vived more than 5 years, S received x-ray therapy and 3 did not. It is interesting 
to note that 6 were embryonic carcinomas. 3 n ere seminomas and 2 were tera- 
tocarcinomas. 26 per cent. 26 per cent, and 25 per cent respectively of the total 
number of each type in those classifications. 

SUMMARY 

I believe it has been demonstrated that in the individual case, many other 
factors besides the tumor type can be used in determining the prognosis of a 
person having a testicular tumor. These factors have been analyzed and enumer¬ 
ated 
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ENDOTHELIOMA OF PENIS: A CASE REPORT 
W. D. CORNWALL and L. WHITAKER 
From St. Catharines General Hospital. St. Catharines. Ontario 

As only 12 cases of this type of tumor have been reported in the literature, 
it is believed that the following case is of sufficient interest to warrant reporting. 

A. F.. a white man aged 41. was first seen by one of us (W . D. C.) August 1. 
194S. At that time he complained of painful nocturnal erections which had been 
present for about a year. At first these occurred eveiy two or three nights and 
later nightly with considerable loss of sleep. Recently they became so frequent 
that the patient obtained very little sleep and became nin down and irritable. 
He had no pain during the day and no difficulty in voiding. A few days previ¬ 
ously he had noted a small lump at the base of the penis. He was admitted to 
the hospital August 16. 

Examination revealed a well developed, well nourished but rather pale indi¬ 
vidual. In the right inguinal region there was one large and two smaller glands. 
At the base of the penis and slightly to the right was a hard lump, about the size 
of a walnut. This was not attached to skin but was firmly attached to the under¬ 
iving structures and surrounded the base of the penis. It was not tender on pres¬ 
sure. Cvstoscopic examination was negative. 

A biopsy taken August 19 consisted of four fragments of firm white tissue. 
Microscopic examination revealed no definite capsule but masses of low euboidal 
cells growing within sinusoids. The greater part however, consisted of elongated 
cells with associated dense fibrous tissue. A diagnosis of malignant endothelioma, 
cavernous angiosarcoma was made. 

On September 16 a radical amputation was done with removal of the super¬ 
ficial glands in the inguinal region and Scarpa's triangle. It was found that the 
tumor at the base surrounded the penis completely and involved both corpora 
cavernosa and corpus spongiosum. This was removed en masse from the tuber 
ischii and perineal membrane. The urethra was transplanted to the posterior of 
the scrotum. Following operation dilatation of the urethra was required three 
times. The patient was discharged on October 2. 

Examination of the surgical specimen revealed a penis with several glands. 
The penis measured 11.5 by 3.5 cm. The glans and distal portion appeared normal. 
The skin of the proximal part was denuded exposing the corpora cavernosa and 
corpus spongiosum. On section no definite tumor was found but at the junction 
of the middle and proximal third the tissue cut with very marked resistance. 
Microscopic examination revealed a structure similar to that found in the biopsy. 

From November 1 to 26, 194S this patient received radiation directed to both 
inguinal regions, a tumor dose of 3000 r being given in both areas. Following 
thri he carried on until July 1949 pain developed in the left hip radiating to the 
hack of the thigh. He was weak and breathless and had lost a good deal of weight. 
X-ray examination revealed multiple infiltrative lesions in both lung fields from 
Accepted for publication May 13, 1952. 
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apex to base. From September 1 to 30 he received 3000 r directed to the chest. 
His condition deteriorated and he expired October 30, 1949. 

Autopsy disclosed a massive recurrence in the region of the symphysis, with 
thick infiltration along the urethra to the urethral opening in the scrotum, gross 
infiltration of the inguinal glands, and scattered nodules throughout both lungs. 
ISfo other metastases were found. 

Microscopic examinations of these tissues demonstrated the true nature of the 
lesion. In the lungs large blood channels with proliferation of the lining endothelial 
cells to give large cells masses of extremely pleomorphic cells placed beyond 
doubt the nature of the tumor. The local recurrence and inguinal glands showed 
extensive necrosis. 


SUMMARY 

A malignant endothelioma, cavernous angiosarcoma, in a 41 year old white 
man, with fatal outcome in 13 months is described. 

We should like to acknowledge assistance from Dr. W. L. Robinson, Banting 
Institute, Toronto for aid in making the original diagnosis. We are also indebted 
to Dr. A. C. Singleton, Department of Radiology r , Toronto General Hospital, for 
details of radiotherapy. 
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DISTORTION OF PYELOGRAM BY EXTRARENAL LESION: LITER 
ABSCESS DISTORTION OF PYELOGRAM 
T. M. YATES 

From the Urological Seclion of Surgical Service, Veterans Administration 
Hospital, Columbia, S. C. 

A pvelographic study of the kidney is a diagnostic aid and a great help in 
determining the extent and nature of renal diseases. In some instances, however, 
variations of the so-called normal pyelograms are deceptive and should be 
reported. These variations should be studied so that their proper significance is 
recognized when they are encountered at other times. 

Within the past 3 years 3 cases in this hospital have presented certain similari¬ 
ties in history and symptoms, but all of which presented much difficulty in 
diagnosis and the true etiology was determined only at operation. 


CASE REPORTS 

Case 1— J. F. E., No. 57,160, a 31 year old white veteran was admitted to the 
Columbia V. A. Hospital, March 3, 1948, complaining of diarrhea, weakness 
and abdominal pain. He gave a history of having had fever and aching of ex¬ 
tremities and loss of considerable weight during the preceding months. The 
history of his past illnesses was not especially illuminating except for an attack 
of frequency of urination while in service in England in 1945, and gonorrheal 
urethritis in 1946. On admission the patient’s appearance was that of chronic 
illness and dehydration. He was pale and appeared anxious. The blood pressure 
was 130/84 and the examination of the heart and lungs revealed no abnormality. 
His abdomen was somewhat distended and a generalized spasm of the abdominal 
muscles was noted, most marked on the right side. There was indefinite right 
costovertebral angle tenderness and the liver appeared slighth r enlarged. Ex¬ 
amination of the urine showed 25-30 red blood cells per high power field and 
15-20 white blood cells per high power field. The blood picture showed a white 
blood count of 12,000 and a red blood count of 3,400,000, with a hemoglobin of 
55 per cent. A cystoscopy was done as part of our examination and the retrograde 
pyelogram showed what was thought to be a filling or pressure defect in an en¬ 
larged right kidney (fig. 1). The preliminary diagnosis was either a renal tumor 
or carbuncle. After a period of supportive treatment, including several trans¬ 
fusions, and a course of penicillin, the blood picture had changed to 5,000,000 
red blood cells and 97 per cent hemoglobin. Exploratory operation of the right 
kidney was performed on March IS, 194S. A lumbar incision was made and a 
large normal appearing kidney was exposed. A very markedly indurated mass 
was palpated anterior and apparently superior to the kidney. This was de¬ 
termined to be an intrahepatic abscess and was drained extraperitoneallv 
releasing approximately 1000 cc of thick yellow pus. The patient experienced a 


Sponsored by tlip \ A and published with the approval of the Chief Medical Direct 
t ho statements and conclusions published by the author are a result of his own studv a 
do not necessarily reflect the opinion or policy of the Veterans Administration. ' 


or. 

and 


Accepted for publication February -1. 1952.’ 

300 



310 


T. M. YATES 


smooth and comparatively rapid convalescence and follow-up intravenous pyelo- 
grams showed a restoration of the renal pattern to normal. 

Case 2.- — J. W. M., No. 68,732, a 27 year old white man, entered the Columbia 
Veterans Administration Hospital on January 11, 1949 with pain over the right 
costovertebral angle. He gave a histoiy of previous severe right costovertebral 
angle pain and hematuria while doing guard duty at Oak Ridge. He was hos¬ 
pitalized at that time for 19 days and improved on sulfa therapy. The past 
history revealed that he was a patient in this Veterans Administration hospital 
in 1947 for a hemorrhoid operation and at that time was found to have a non¬ 
specific prostatitis. Two days before coming to the hospital for the present 
admission, he noticed soreness in his right side which persisted, even after lest in 
bed. On admission it was noted that the patient showed evidence of abdominal 
tenderness extending into his right lower chest and costovertebral angle. He also 



Fig. 1. Case 1 A, preoperative pyelo-ureterogram showing pressure defec (Q 

pelvis, upper and middle calyces. B, postoperative e\cretory urogram Ke 
normal. 

complained of frequency and urgency of urination, but no hematuiia was oh 
served. The urologic examination on admission pointed to right renal disease an^ 
cystoscopy with retrograde study was done on the fourth day. The py e 1IC 
x-ray reading was as follows: “On the right there is a moderate degiee o <' 1 a 
tion of the renal pelvis and calyces.” He tvas then seen by a medical 
who diagnosed a respiratory infection complicating intra-abdomina <1SK J^ 
Daily chills were recorded associated vdth temperature of approximate) 
degrees. Repeated white blood counts varied from 6-9,000. Six days a ei « ^ 
mission an x-ray examination of the chest revealed a “moderate size 
pulmonary consolidation at the extreme base of the right lung uiti P e ^. ^ 
reaction”. Repeat x-ray examination two days later revealed piesence o ^ 
in the right pleural cavity. By aspiration, 50 cc of clear fluid was lem ^ 
followed by rapid improvement in symptoms. On the seventeent ^ 

admission the temperature became normal and the patient was gaming w ^ 
On the twenty third day after admission the radiologist reported 10 m a s i 
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a gastro-intesrinal series that the patient "'had a mass in the right side extending 
down to the iliac crest and displacing the duodenal bulb to the left. The patient 
requested and was given leave for 2 weeks and on Tetum complained of ihe 
same pain in his back to the right of the midline about the level of L-l. A week 
after his return from leave he 3 gain began hating daily temperature elevations. 

On March 4 and 5. more than seven weeks from the beginning of the first 
admission to the hospital, urologic study was again carried out. A “cut-on" 
appearance of the ureteropelvic junction was noted, probably due to an aberrant 
vessel, and also it was noticed that the right kidney was fixed in a vert- high 
position ... and that the calyces were somewhat blunted (fig. 21. In our urology 
report we stated that "this picture suggests an old congenital malformation with 
also slight hydronephrosis, but this would not account for the present symptoms. 
The fixation of the kidney is very suggestive of an abscess or an inflammatory- 
reaction nearby, but the process does not seem to be primarily intra-renal." 



Fig. 2. Case 2. Preoperative pyelo-ureterosram showing pressure obliterating calyces. 
Richt kidney fixed in position more medial and higher than opposite side. 

Five clays after the aforementioned cystoscopic examination an exploratory 
laparotomv was performed. On the undersurface of the liver a soft protruding 
mass the size of a man's fist was noted. On attempting to free this, an abscess was 
broken into which drained a thick yellowish red sticky material. Culture and 
smear were made from this and it was found to contain motile Endamoeba 
histolytica. 

A postoperative excretory urogram showed that the position of the right 
k.-dnev was now within normal limits. The pyelographic- findings were essentiallv 
normai. 

f x a.cr •>. T. IV. P.. Xo. 70.950. a 30 year old white man. was admitted to the 
Columbia Veterans Administration Hospital on April 11. 1950. This World 
W ar II veteran had not been overseas and was discharged because of his "nerves " 
He stated that 0. weeks before admission he had influenza and has had dull to 
rimt-p shooting pains in the right costovertebral angle, which also radiated down 
«ho right flank and across to the suprapubic region lasting since the onset of his 
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recent illness. No history of hematuria or pyuria was secured, but the patient- 
had had fever several times and he was told by a urologist that he had a blood 
vessel obstructing the right kidney. 

The physical examination showed a well developed and poorly nourished, 
asthenic 30 year old white man who appeared older than his age and also chroni¬ 
cally ill. The examination was negative except for moderate tenderness and 
minimal muscular tension guarding the right costovertebral angle and the 
flank. There was a positive Murphy punch sign present. 

On April 12 the urine showed 2-4 white blood cells, specific gravity 1.012 
and he had a white blood count of 11,500, with 79 per cent pokes, 4,000,000 red 
blood cells and 90 per cent hemoglobin. Kahn test was negative and blood urea 



Fig. 3. Case 3. A, preoperative excretory urogram showing hydronephrosis, tmes 
appearance of ureteropelvic region and also pressure defect of upper latera satis¬ 

fy, postoperative retrograde pyelogram showing satisfactory ureteropelvic i epa 
factory filling of upper calyx. 

nitrogen 12.3. A p 3 r elogram of April 15 was reported “left normal, dilatation o 
the right with evidence of ureteropelvic obstruction.” (fig. 3, .4) Ihe cystoscopi 
examination was negative except for small specks of whitish mateiia c0 ” lin ^ 
from the right ureteral orifice and difficultj" noted in advancing the light me en^ 
catheter past the right ureteropelvic junction. A 6F catheter was passe an ^ 
left in for drainage. Culture of urine yielded Staphylococcus auieus 10 m 
right and left pelves and bladder. . j 

April 2G, the patient was anesthetized with pontocaine spinal anaest iesia ‘ ^ 
the right kidney exposed. It was adherent in the region of the uppei po e, an ^ 
pelvis and upper ureter. These latter adhesions held the ureteropelvic pot m 
the ureter in an “S” shape, with an accentuation of the angulation v ien ^ ag 
kidney descended. The pelvis was enlarged and extrarenal. The uppei me e 
dissected and the plication of the upper ureter was freed. A neplnos omj 
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done, draining a lower calyx. A 10F rubber catheter was used to drain the pelvis 
and an SF ureteral catheter was passed down the ureter as a splint. 

Following operation patient improved. The temperature which had been 
risins: to 102 degrees showed signs of regression to normal. A normal temperature 
was maintained for 1 10-day period, when the temperature again rose to 102F. 
The white blood count at this time was 19..S00 with 77 per cent polymorpho- 
nuclears. A mass, mostly anterior, developed in his right upper quadrant. A 
laparotomv exposed a liver abscess from which 1700 cc of thick chocolate brown¬ 
ish fluid was released. 

Motile amoebae were not found in the wall of the abscess or in the pus at the 
time of operation, but were found in the pus 10 days later. 

DISCTSSION 

The 3 cases presented are similar in that they show recurrent acute episodes of 
right upper abdominal pain, with fever, and all had evidence of a pressure 
deformity of the pyelogram due to the disease within the liver. 

It is difficult to explain how a swelling of an intra-abdominal organ would 
affect the shape of the calyces or pelvis of a freely movable kidney. 

The upper peritoneal reflection, posterior to the liver, is higher than the 
upper pole of the kidney and as long as this peritoneal retrohepatic fossa is not 
obliterated by inflammatory change, pressure on the kidney from an intra- 
hepatic mass would not be constant enough to deform the pyelographic pattern, 
hut might tend to displace the kidney. When the space is obliterated and the 
liver and kidney become a part of one mass, then the pressure from the growth 
of the inflammatory mass would cause the deformities noted in these pyelograms. 

The first case was approached from the flank and we had an opportunity to 
determine that while the abscessed liver and attacked peritoneum could be dis¬ 
placed anteriorly in freeing the kidney, there were definite common adhesions 
between them. The other two cases were exposed through an anterior incision so 
the amount of adhesions between the kidney and posterior surface of the peri¬ 
toneum could not be demonstrated. 

All of the cases retained the psoas shadow to some extent, so a diagnosis of 
perinephritic abscess was untenable. All showed marked infection signs and 
symptoms, but with the first case we considered this was not incompatible with 
a diagnosis of hypernephroma or carbuncle. One had pneumonitis with pleural 
effusion. The urine of the first two showed definite pathologic findings consisting 
of many white blood cells and red blood cells. The third case was complicated bv 
hydronephrosis from a tortuous narrowed ureter. 

CONCLUSION 

An abscess of the right lobe of the liver can cause definite urinary symptoms 
and can cause deformities of the pyelographic pattern. This occurs probably bv 
the kidney first becoming adherent to the increasing hepatic abscess mass. 
Wien examining any patient with a painful condition of the right upper abdo- 
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recent illness. No history of hematuria or pyuria was secured, but the patient 
had had fever several times and he was told by a urologist that he had a blood 
vessel obstructing the right kidney. 

The physical examination showed a well developed and poorly nourished t 
asthenic 30 year old white man who appeared older than his age and also chroni¬ 
cally ill. The examination was negative except for moderate tenderness and 
minimal muscular tension guarding the right costovertebral angle and the 
flank. There was a positive Murphy punch sign present. 

On April 12 the urine showed 2-4 white blood cells, specific gravity 1-012 
and he had a white blood count of 11,500, with 79 per cent pofys, 4,600,000 red 
blood cells and 90 per cent hemoglobin. Kahn test was negative and blood urea 



Fig. 3. Case 3. A , preoperative excretory urogram showing hydronephrosis, ^ 

appearance of ureteropelvic region and also pressure defect of upper lateral satis- 
B, postoperative retrograde pyelogram showing satisfactory ureteropelvic repair 
factory filling of upper calyx. 

f 

nitrogen 12.3. A pyelogram of April 15 was reported “left normal, dilatation o 
the right with evidence of ureteropelvic obstruction.” (fig. 3, A) The cystoscopic 
examination was negative except for small specks of whitish mateiial coming 
from the right ureteral orifice and difficulty noted in advancing the lightuie eia^ 
catheter past the right ureteropelvic junction. A 6F catheter was passed an xv 
left in for drainage. Culture of urine yielded Staphylococcus auieus iom 
right and left pelves and bladder. j 

April 26, the patient was anesthetized with pontocaine spinal anaes esia a 
the right kidney exposed. It was adherent in the region of the uppei po e, an ^ 
pelvis and upper ureter. These latter adhesions held the ureteiopeh ie po\ ' 
the ureter in an “S” shape, with an accentuation of the angulation n ei ^ 
kidney descended. The pelvis was enlarged and extrarenal. The uppei me c 
dissected and the plication of the upper ureter was freed. A nep nos omx 
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done, draining a lower calyx. A10F rubber catheter was used to drain the pelvis 
and an 81* ureteral catheter was passed down the ureter as a splint. 

Following operation patient improved. The temperature which had been 
rising to 102 degrees showed signs of regression to normal. A normal temperature 
was maintained for 1 10-day period, when the temperature again rose to 102F. 
The white blood count at this time was 19,S00 with 77 per cent polymorpho- 
nnclears. A mass, mostly anterior, developed in his right upper quadrant. A 
laparotomy exposed a liver abscess from which 1700 cc of thick chocolate brown¬ 
ish fluid was released. 

Motile amoebae were not found in the wall of the abscess or in the pus at the 
time of operation, but were found in the pus 10 days later. 

DISCUSSION 

The 3 cases presented are similar in that they show recurrent acute episodes of 
right upper abdominal pain, with fever, and all had evidence of a pressure 
deformity of the pyelogram due to the disease within the liver. 

It is difficult to explain how a swelling of an intra-abdominal organ would 
affect the shape of the calyces or pelvis of a freely movable kidney. 

The upper peritoneal reflection, posterior to the liver, is higher than the 
upper pole of the kidney and as long as this peritoneal retrohepatic fossa is not 
obliterated by inflammatory change, pressure on the kidney from an intra- 
hepatic mass would not be constant enough to deform the pyelographic pattern, 
but might tend to displace the kidney. When the space is obliterated and the 
liver and kidney become a part of one mass, then the pressure from the growth 
of the inflammatory mass would cause the deformities noted in these pyelograms. 

The first case was approached from the flank and we had an opportunity to 
determine that while the abscessed liver and attached peritoneum could be dis¬ 
placed anteriorly in freeing the kidney, there were definite common adhesions 
between them. The other two cases were exposed through an anterior incision so 
the amount of adhesions between the kidney and posterior surface of the peri¬ 
toneum could not be demonstrated. 

All of the cases retained the psoas shadow to some extent, so a diagnosis of 
perinephritic abscess Was untenable. All showed marked infection signs and 
symptoms, but with the first case we considered this was not incompatible with 
a diagnosis of hypernephroma or carbuncle. One had pneumonitis with pleural 
effusion. The urine of the first two showed definite pathologic findings consisting 
of many white blood cells and red blood cells. The third case was complicated bv 
hydronephrosis from a tortuous narrowed ureter. 

CONCLUSION 

An abscess of the right lobe of the liver can cause definite urinary symptoms 
and can cause deformities of the pyelographic pattern. This occurs probably bv 
the kidney first becoming adherent to the increasing hepatic abscess mass 
When examining any patient with a painful condition of the right upper abdo- 
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men, accompanied by fever, even though pyelogvaphic changes are noted, one 
should keep in mind the possibility that the etiologic factor may arise in the liver. 

Dr. Coppridge recently has reported a case of similar nature that was encoun¬ 
tered in his clinic. 

SUMMARY 

Three cases of proven liver abscess are reported, all of which simulated primary 
renal disease. A theory is advanced to explain these pressure changes of the 
pyelographic pattern. 

The author wishes to express his appreciation of the advice and assistance 
given by Dr. Karl Morgan Lippert, chief of surgical service, and Dr. Henry 
Potozyky, radiologist of this hospital. 

1113 Fairview Drive, Columbia , S. C. 
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URINARY IXFECTIOXS: CLINICAL AND BACTERIOLOGICAL CURE 

WITH TERRAMYCIX 

HOWARD M. TRAFTOX and HOWARD E. LIXD, Ph.D. 

From the Brooks Hospital and the Si as Research Laboratories. Brookline. Mass. 

The general practitioner and urologist are confronted with the increasingly 
complex problem of best treating urinary tract infections. This is due not only 
to the rapidly expanding number of available antibiotics, but also to the increase 
in bacterial resistance as veil as patient intolerance to the drag. Urinary infec¬ 
tions may be simple, mixed, recurrent or complicated by urologic lesions, such 
as obstruction or calculus formation. Instead of subjecting the patient to nu¬ 
merous costly medications which may not obtain permanent cure, it is felt that 
it is better to take a long range viewpoint and obtain complete bacteriological 
data at the onset, so that one or more antibiotics may be used to the best ad¬ 
vantage. 

Laboratory characterization of bacteria isolated is not sufficient for the evalua¬ 
tion of their pathogenic role. 1 Insufficient emphasis has been placed upon the 
significance of urologic lesions as factors in the prevention of ultimate cure. Also 
“in vitro” sensitivities have not been adequately interpreted in terms of clinical 
response. 1 - 3 - 1 This has been due to the lack of adequate bacteriological facilities 
in many hospital laboratories as well as the unavailability of accurate, rapid and 
inexpensive sensitivity tests. Refinement and standardization of the disc method 
for determining sensitivities has removed this latter obstacle. Physicians should 
be encouraged to use these tests routinely. 

Preliminary work with terramycin had shown effectiveness against a wide 
spectrum of gram positive and gram negative bacteria associated with urinary 
infections. Tolerance had been generally good and few serious reactions had been 
encountered. 

PROCEDURE 


Thirty-five patients in this study were selected because the majority of these 
had failed to respond to sulfonamides and several other antibiotics including 
streptomycin, aureomycin or Chloromycetin. Twenty-three males had a genito¬ 
urinary tract infection with or without an additional nonspecific prostatitis, and 
12 females had simple urinary tract infections. All patients received a complete 
urologic work-up to rale out the presence of obstruction and foreign bodies (cal¬ 
culi), Ibis included cystoscopy and pyelography as a minimum, with urethros¬ 
copy or urethrograms as indicated. Prior to the initiation of treatment, urine 


‘ Slnvartzman. G.- Advances in the diagnosis of bacterial infections. Bull. Xew York 
.\cau. Med., 26: ul< f 1050. 

Pr 'tr'''^‘.Terramycin: Some pharmacologic and clinical observations 
1 roc. Staff Meetings Mavo Clinic, 25:1S3. 1950 ' 

; Welch. IE. Hendricks, F. D„ Price, C. W. and Randall. W. A.: Comparative studies 

SCrUm conccntratlons and urinary 

* Keefer, C. S.: Evaluation of antibiotic therapy. Postgraduate Medicine, 9: 101, 1051. 
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cultures taken aseptically were submitted to the laboratory for isolation of micro¬ 
organisms. Those isolated were tested for sensitivity against several antibiotics 
including terramycin, a procedure which normally takes 48 hours. Gram positive 
organisms were routinely tested for sensitivity against penicillin, aureomycin, 
and terramycin, and gram negative organisms against streptomycin, Chloromy¬ 
cetin and terramycin. Results were reported as sensitive, moderately sensitive 
or resistant rather than in terms of definitive units. Repeat cultures were sub¬ 
mitted for sensitivity determination on the third and seventh days of terramycin 
therapy as well as on follow-up examinations when catheterized urine sediment 
showed continued pus or bacteria. 

COURSE OF THERAPY 

Most of these cases received 2 gm. terramycin* daily (2 capsules q.i.d. for 
6 days). This dosage was selected on the basis of our previous experience with 
aureomycin and Chloromycetin in similar urinary infections and proved to be 
generally adequate. Although there was frequent bacteriologie sterilit 3 r after 
3 days therapy, terramycin was continued for 6 days in order to prevent recui- 
rence. A few patients with chronic urinary infection associated with non-con ect* 
able uropathy were able to remain symptom-free for long intervals on mainte¬ 
nance dose of 2-3 capsules daily. 

REACTIONS OR DRUG TOLERANCE 

Terramycin was found to be better tolerated than aureomycin, about the same 
as chloromycetin but less than penicillin or streptomycin. Some degree of iw 
rhea was present in about 36 per cent of those under treatment, but in most cases 
was not sufficiently severe to interrupt treatment. In addition, the paben 
frequently complained of other minor intestinal symptoms such as flattu ence, 
gaseous indigestion resulting in loss of appetite and with an occasional unp easan 
metallic taste in the mouth. In 2 cases acute sterile pharyngitis and g ossi is 
was seen. Infrequently abdominal pain and weakness were encounteie . uC | 
mild intolerances, however, did not seem to diminish the clinical effecth eness o 
the drug. See table 1. 

RESPONSE TO THERAPY 

In the group of uncomplicated urinary tract infections 74 per cent 
complete bacteriologie cure following a single course of terramycin. An ac ' ,on ^ 
10 per cent showed clinical improvement although subsequent cultuies s 
the continued presence of bacteria. Mixed or complicated urologic m 
generally failed to respond to a single course of terramycin but did s 10 ". C ,' (r j ca ] 
improvement with combined streptomycin-terramycin therapy. It seenwc ^ 
to combine streptomycin with terramycin in order to maintain an al _ a me 11 
a condition which is necessary for the most effective use of streptomycin, 
is, to retard the development of bacterial resistance. This is difficult, to mai 
when aureomycin is used in combination. ^ ^ 

* Terramycin in 2S0 mg. capsules was furnished through the courtesy of Cha 
Co., Brookljm. N. Y. 
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From 35 patients, oil micro-organisms were isolated, of which -S tcere gram 
Relative and 2S were cram nosit ice. Initially, before therapy. 70 per cent were 
sensitive to terramyein "in vitro" iDifco Sensitivity Disc*). Of the gram nega¬ 
tive organisms. 70 per cent were sensitive while Proteus sp. accounted for 06 
per cent of those that were resistant. Of the gram positive organisms 01 per cent 


TYPE 

xr \ctWV5* 

cuv7C.il crxr* 



Yes 

Xd 


Diarrhea . 

12 

6 

6 


Rectal . 


o 

o 


Nausea . 

4 

1 

o 


Gaseous indigestion . 

o 

o 

0 


Glossitis and pharyngitis 

o 

1 

1 


Abdominal pain 

0 

0 

0 


Weakness 

0 

0 

0 



Frequently more than one type of reaction appeared in same patient. 
■ gfl or 70 j>er cent of patients showed clinical cure. 

Tabus 1 Incidence «>»uf sensitivity of nicro-orcsr.isns 


CIAV XT.WTrv-E OSC-VMfKS 


c.iav resrrivr excusisus 


ns* 


ns* 


Pseudomonas aeruginosa . . 3 

Aerohacter aerocenes 4 

Escherichia coli $ 

Proteus sp. 

Micrococcus pyogenes var. aureus 
Hemolytic micrococcus pyogenes var. 
aureus 

Micrococcus pyogenes var. alhus 
Enterococcus 


o 



Total 15 7 C> $ ;l 11 

Percentage 7i ,r f. (Jl<~ 

* S—sensitive—to 10 meg.; MS—moderately sensitive—to 30 meg.; 11—resistant to 

C>n meg. 


were sensitive while Micrococcus pyogenes var. aureus (hemolytic and uou . 
hemolytic! accounted for 91 per cent of those that were resistant. In general it 
was found that among the gram negative organisms, excluding Proteus sp.. 
greater than 90 per cent were sensitive to terramyein; among the gram positive 
organisms excluding hemolytic Micrococcus pyogenes var. aureus, greater than 
SO per cent were sensitive. See table 2. 

Repeat bacteriological examinations of urine cultures subsequent to initiation 
oi treatment provided a means of comparing clinical cures with laboratorv find- 


* Terrrixmcin 
on: 


U**cs 


standardired by the tube dilution method against senri 


uive 
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cultures taken aseptieally were submitted to the laboratory for isolation of micro¬ 
organisms. Those isolated were tested for sensitivity against several antibiotics 
including terramycin, a procedure which normally takes 48 hours. Gram positive 
organisms were routinely tested for sensitivity against penicillin, aureomycin, 
and terramycin, and gram negative organisms against streptomycin, Chloromy¬ 
cetin and terramycin. Results were reported as sensitive, moderately sensitive 
or resistant rather than in terms of definitive units. Repeat cultures were sub¬ 
mitted for sensitivity determination on the third and seventh days of terramycin 
therapy as well as on follow-up examinations when catheterized urine sediment 
showed continued pus or bacteria. 


COURSE OF THERAPY 

Most- of these cases received 2 gm. terramycin* daily (2 capsules q.i.d. for 
6 days). This dosage was selected on the basis of our previous experience with 
aureomycin and Chloromycetin in similar urinary infections and proved to be 
generally adequate. Although there was frequent bacteriologic sterility after 
3 days therapy, terramycin was continued for 6 days in order to prevent recur¬ 
rence. A few patients with chronic urinary infection associated with non-correct- 
able uropathy were able to remain symptom-free for long intervals on mainte¬ 
nance dose of 2-3 capsules daily. 


REACTIONS OR DRUG TOLERANCE 

Terramycin was found to be better tolerated than aureomycin, about the same 
as chloromycetin but less than penicillin or streptomycin. Some degree of diar¬ 
rhea was present in about 36 per cent of those under treatment, but in most cases 
was not sufficiently severe to interrupt treatment. In addition, the patients 
frequently' complained of other minor intestinal symptoms such as flattu ence, 
gaseous indigestion resulting in loss of appetite and with an occasional unpleasan 
metallic taste in the mouth. In 2 cases acute sterile pharyngitis and gl°» sl 
was seen. Infrequently' abdominal pain and weakness were encountere . »c^ 
mild intolerances, however, did not seem to diminish the clinical effecti\ eness o 
the drug. See table 1. 


RESPONSE TO THERAPY 

In the group of uncomplicated urinary' tract infections 74 pei cen ^ ',.!° ona [ 
complete bacteriologic cure following a single course of terramycin. An at t i 
10 per cent showed clinical improvement although subsequent cultuies s 
the continued presence of bacteria. Mixed or complicated urologic m c 
generally failed to respond to a single course of terramycin but did sll °" c ^ 
improvement with combined streptomycin-terramycin therapy. It seen J e 7^ 
to combine streptomycin with terramycin in order to maintain an al ia u 
a condition which is necessary' for the most effective use of streptomy 
is, to retard the development of bacterial resistance. This is difficult- to m 
when aureomycin is used in combination. 

f Charles Pfk er 

* Terramycin in 250 mg. capsules was furnished through the courtesy ° 

Co., Brooklyn. N. Y. 
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From 35 patients, 56 micro-organisms were isolated, of which 28 were gram 
negative and 28 were gram positive. Initially, before therapy, 70 per cent were 
sensitive to terramycin “in intro” (Difco Sensitivity Disc*). Of the gram nega¬ 
tive organisms, 79 per cent were sensitive while Proteus sp. accounted for 66 
per cent of those that were resistant. Of the gram positive organisms 61 per cent 


Table 1. Drug tolerance in relation to clinical cure in 33 patients 


-.- - --- 

\ 

CLINICAL CL'REf 







Yes I 

No 

Diarrhea 

12 

| 6 1 

6 

Rectal 

6 

3 

3 

Nausea 

4 

1 

3 

Gaseous indigestion 

3 

3 

0 

Glossitis and pharyngitis 

2 

1 

1 

Abdominal pain 

i 0 

0 

0 

Weakness 

1 0 

0 

0 


* Frequently more than one type of reaction appeared in same patient, 
t 20 or 70 per cent of patients showed clinical cure. 


Table 2. Incidence and sensitivity of micro-organisms 



GRAM NEGATIVE ORGANISMS 

GRAM POSITIVE ORGANISMS 


s* 

MS* 

R* 

s* 

MS* 

R* 

Pseudomonas aeruginosa 

3 

2 

2 




Aerobacter aerogcncs 

! 4 


• 




Escherichia coli 

Proteus sp. 

Micrococcus pyogenes var. aureus 
Hemolytic micrococcus pyogenes var. 

1 s 

1 

! 

5 

| 

1 

4 

i ; 

3 

6 

aureus 






4 

Micrococcus pyogenes var. albus 

i 



3 



Enterococcus 

i 



5 

1 6 

1 

Total 

15 

! - 
( 

1 

j 6 

s 

i 

i 9 

11 

Percentage 


I 79% 



; oi% 



' R—sensitive—to 10 nice.; MS—moderately sensitive—to 30 meg.; R—resistant—to 
GO meg. 


were sensitive while Micrococcus pyogenes var. aureus (hemolytic and non¬ 
hemolytic) accounted for 91 per cent of those that were resistant. In general it 
was found that among the gram negative organisms, excluding Proteus sp., 
greater than 90 per cent were sensitive to terramycin; among the gram positive 
organ wins excluding hemolytic Micrococcus pyogenes var. aureus, greater than 
SO per cent were sensitive. See table 2. 


Repeat bacteriological examinations of urine cultures subsequent to initiation 
of treatment provided a means of comparing clinical cures with laboratory find- 

org,ni-ms m ' Ci " " P "' !!t:l, ’ ll!lr<liz0 ‘ i h - v ‘»'>e dilution method against sensitive 
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Digs In general with the few exceptions previously cited there was good corrda- 
lon between prognosis based on sensitivity tests and actual response. See table3. 
several points of interest are present in table 3. Although the presence of 
roteus sp. and hemolytic Micrococcus pyogenes var. aureus suggested a poor 
clinical prognosis, there was marked improvement after a single course of Ter- 
ramycm therapy. Frequently M. albus was found in mixed infections but this 
also disappeared following a single course of treatment. With other organisms 
present m mixed infection, when one of the several organisms isolated was cleared 
from the urinary tract, Terramyein failed to induce bacteriological cures on the 
remainder, particularly Pseudomonas aeruginosa and Micrococcus pyogenes var. 
aureus, although clinical improvement was marked. 

Table 3. Correlation hnhnpvn „__ i >• • , , , , ■ , • 


Ps. aeruginosa 
A. aerogenes 
E. coli 
Proteus sp, 

M. aureus 
Hemo. flf. aureus 
M. albus 
Enterococcus 

Total 

Percentage 



IN'CXOENCE 

INITIALLY SENSITIVE 

J CLINICAL CURE 

BACTERIOLOGICU CURE 
(MCT, STERIim) 


7 

5 

i 

G 

4 


4 

4 

4 

4 


6 

e 

5 

5 


4 

0 

3 

1 2 


5 

3 

5 

5 


4 

0 

2 

1 


12 

12 

10 

0 


8 

8 

7 

7 


50 

38 

42 

37 


100% 

76% 

S4% 

74% 


DISCUSSION 

In this study an attempt has been made to correlate initial bacterial sensitivity 
of a micro-organism with response to terramyein, clinically and bacteriological!}'. 
I he importance of initially isolating the presence of microorganisms of known 
sensitivity cannot be overstressed: 1) to determine whether the urinary infection 
is simple or mixed, 2) to determine whether an urologic consultation may be 
necessary, and 3) to determine the most economical approach in treatment, 
leuamycin, because of its wide bacterial spectrum, was run against both gram 
negative and gram positive organisms. By the disc sensitivity method the 
majority of the gram positive organisms responded to penicillin, aureomycin, oi 
terramyein, while most of the gram negative organisms showed sensitivity to 
streptomycin, Chloromycetin or terramyein. In general, urine and blood levels fot 
sensitivitj'’ as an indication to response to terramyein are of questionable value 
since in many instances those shoving low blood levels responded equally as well 
as those indicating high levels. 

During the interval pending sensitivity reports, a sulfonamide may be used 
if tolerated and the infection not already been found to be refractive. Strepto¬ 
mycin -terranryc in combined therapy may be warranted in mixed infection or 
where bacterial sensitivity is only moderate. 



URINARY TRACT INFECTIONS 


319 


SUMMARY 

Terramycin is an effective antibiotic for treating many urinaiy infections 
caused by both gram positive and gram negative organisms, and has cured 
where all other antibiotics have failed. 

Terramycin is generally well tolerated, the percentage of relapses being low 
and the percentage of bacteriological as well as clinical cures high. 

In this series terramycin was found to be generally ineffective against Proteus 
sp. and certain strains of hemolytic [Micrococcus pyogenes var. aureus. 

Sensitivity discs can be used rout inch' with satisfactory results. They give 
the physician a fairly reliable guide to prognosis when selecting an antibiotic. 
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A SIMPLIFIED PROSTATIC PERINEAL BIOPSY PUNCH 

RALPH J. VEENEMA 

From the College of Physicians and Surgeons, Columbia University and the 
Squier Urological Clinic, Presbyterian Hospital, New York, N. Y. 

A simple and satisfactory instrument noth which to biopsy all parts of the 
prostate gland is still being sought by urologists. During the past year at the 
Squier Urological Clinic, a new biopsy instrument has been used with satisfac¬ 
tion. It is a modification of the Gusberg endocervical biopsy curette 1 which has 
been adapted for perineal prostatic punch biopsy. 

The tip of the instrument (fig. 1), 1.5 cm. in length, has biopsy cups 0.5 cm. 
in diameter. Clean globular bites of tissue averaging' 0.3-0.4 cm. in diameter were 
obtained without distortion from crushing or burning. The tissue was large 
enough to permit a pathological diagnosis to be made on both cellular detail 
of the prostatic acini and stromal invasion. The size of the biopsies was entirely 
sufficient for pathological diagnosis and was not so large as to invite complica¬ 
tions from the procedure itself. On our patients both frozen sections and the 
permanent hematoxylin-eosin stained sections have shown completely satisfac¬ 
tory diagnostic biopsies (fig. 2, A). 

The procedure is not difficult and can be done on any office-type examining 
table, under pentothal, caudal or local anesthesia. With the patient in the 
lithotomy position, the perineum and genitalia are washed thoroughly anc 
prepared with merthiolate. Sterile drapes are applied to leave both the perineum 
and genitalia exposed. The index finger of the gloved hand is lubricated, inseitec 
into the rectum and the suspicious area located. If the prostate is high an a 
nodule difficult to reach, a sound is inserted by an assistant to depress t e 
prostate towards the perineum. This is seldom necessary. A small stab incision 
is made in the perineal skin, to the right or left of the midline, depending upon 
the location of the nodule. The tip of the biopsy instrument is then llise ’ 
with the other hand, with the biopsy cups closed. The tip is first directed s ig J 
anteriorly to avoid the rectal reflection and then, guided bj r the fmgei in e 
rectum, it is directed cephalad toward the prostate. The fusiform tip o 
instrument may be readily palpated and is kept close to the rectal vail to 
the vascular penile bulb. Definite resistance is met at the prostatic capsu e 
affords an opportunity to evaluate accuratelj r , with the rectal finger, thepioxa^ 
ity of the biopsy cups to the area of suspected carcinoma. A direct pat i ,s 
taken to the area to be biopsied. When the instrument is within t is aiea^ 
adjacent to it, the biopsy cups are opened with the thumb and inc ex 
The hilt of the instrument is depressed slightly to encompass more tissue " 
the cups, and the biopsy cups closed. Pressing the nodule toward t e 
cups with the rectal finger also aids, at times, in obtaining a largei biopsy 
closure of the cups the rear cup is rotated so as to cut off any stran s o _ 
holding the biopsy. The punch is withdrawn with the biopsy cups ienn 

1 Gusberg, S. B.: Am. J. Obst. & Gynec., 57: 752, 19-19. 
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Fig. 1. Fusiform tip consists of two conical biopsy cups. Distal cup measures 0.5 by 0.5 
cm. and the proximal cup, 1.0 by 0.5 cm. Tip is sharp and readily penetrates prostatic 
capsule. Instrument has a handle which can be firmly held in one’s hand. Opening and 
closing of cups is done with thumb and forefinger which grasp knurled disc on shaft con¬ 
trolling rear cup. Biopsy cups can be opened 1 cm. and take clean globular bites 0.3 to 0.4 
cm. in diameter. 
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The biopsy punch was at first considered to be particularly indicated, to obtain, 
in a simple manner, histological proof of carcinoma when the diagnosis was quite 
definite by palpation. With its further use it became evident that small suspicious 
areas within the prostate could be accurately biopsied. At the Squier Clinic the 
punch biopsy has proved suitable for the selection of cases for retropubic total 
prostatovesiculectomy. 

DISCUSSION 

Prostatic biopsy' in the manner described is a simple adjunct to diagnosis of 
prostatic nodules. Early' prostatic carcinoma can be diagnosed by accurate 
biopsies; however, a negative punch biopsy certainly does not rule out carcinoma. 
In two of our cases subsequent open perineal exposures and open biopsies of the 
suspicious areas of carcinoma confirmed the punch biopsy diagnosis of benign 
prostatic hypertrophy'. In all cases of prostatic carcinoma, even when obvious 
clinically', histological evidence of the disease is desirable when cases are to be 
evaluated statistically. 

The risk of dissemination of tumor cells is no greater than with any other 
type of biopsy of a neoplasm. The efficacy of androgen-control treatment for 
prostatic carcinoma makes biopsy of prostatic lesions less hazardous than 
biopsy of other neoplasms. 

SUMMARY 

A new instrument for perineal prostatic punch biopsy' has been repoited. 
The fusiform cup-like biopsy tip permits read 3 r palpation lay the rectal finger, 
with increased accuracy of biopsy'. The average diameter of over 50 biopsies 
done to date has been 0.3 - 0.4 cm. Tissue obtained was sufficient foi pat io 
logical diagnosis and was not so large as to cause complications from the nopsj 
procedure. , • 

I wish to express my appreciation to the J. Sklar Manufacturing Co. oi 
cooperation in developing the instrument; to Drs. George F. Cahill, au 
Gusberg, and John Iv. Lattimer, for their advice and assistance; an a so 
Dr. Mey r er M. Melicow for review' of pathological specimens. 
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A NEW DRAIN 

FRANCIS A. BEX EVENT I 

From fAr Department of Surgery (Urology I. Cornell L nitersily Medical School. 

.Vfir York. -V. E 

The purpose of this short paper is to present a new drain (fig. 1). It is simply a 
rubber drain (Penrose or other) with measured markings which serve to indi¬ 
cate to the surgeon what portion of the drain remains in the wound. Its use is 
appreciated during the postoperative course when it becomes desirable to 
shorten the drain without having it drop out of the wound. In shortening an 
ordinary drain, the surgeon has no way of knowing exactly how much of it re¬ 
mains in the wound; he can only guess. 
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Fig. 1 

The drain which is being presented has markings similar to those of a tape 
measure indelibly stamped in 5 cm. intervals throughout its entire length. By 
pulling a gauze strip through its lumen, it can be converted into a calibrated 
cigarette drain. 

The drain is especially useful in retropubic and kidney surgery, but its useful¬ 
ness in all branches of surgery is at once obvious. The need for such a drain first 
became apparent to me during the course of dressing the wound of a patient on 
whom I had done an operation on the kidney pelvis. I had shortened the drain 
-everal times and with the intention of further shortening it on the occasion of 
this dressing. I had unintentionally removed the entire drain. 

As simple a= this measured drain is. I have not seen anything similar to it. nor 
have I come upon it in the literature. I wish to thank Mr. Frederick J. Wallace 
of American Cystoscope Makers. Inc., who has always been eager to encourage 
new idea= and who has displayed it at annual meetings of the American Urologi¬ 
cal Association in Chicago in May 1951. and at the American Medical Associa¬ 
tion in Atlantic City in June 1951. 

Accepted for publication April 14. 1052. 
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On this occasion I should like to consider three problems relating to the runc- 
rlons of the testis. In selecting these from the many problems which pm-ently 
confront us I have singled out one which pn S =es«es a purely endocrine ba=i=. one 
which has certain endocrine aspect- but which almost renamlyha= other equally 
hnportant facets, and one in which the endocrine component probably i= 
insignificant. 

The three problems in the order in which I should like to present them are: 

11 The testis in hvDOsronadotrophie eunuchoidism. 

2) The fate of the germ cells in the undes r ended testE 

3 1 Germinal cell or spermatogenic arrest. 

In each of these problems recent observations have provided us with a certain 
degree of understanding of the defective process, but in none may we feel con¬ 
fident that our knowledge is sufficient to serve a= more than sign posts for 
further study. 


T TTF. TESTIS EC HTPOGOKADOTSOPEIC TTECTC 30 IDISM 


This condition is one in which the testes fail to undergo maturation during the 
usual pubertal years and failing suitable treatment remain permanently in an 
infantile state. The lack of testicular maru rati on usually is c r.mpTte, he., sperma¬ 
togenesis fails to occur and Leydig cells are not differentiated. As a result of the 
latter defect the testes do not produce androgenic hormone and the individual 
exhibits the classic- stigmata of hypogonadism: small genitalia, absent cr teiy 
sc-anty pubic, axillary, facial and extremity hair. eunucho : dal body proporron= 
and a voice of feminine pitch. 

It :s important at this juncture to indicate that the physical c omplex described 
above is that of a eunuchoMal individual and not exriuritely cEaracterisrir of 
the particular syndrome which occupies our immediate attention. Indeed, two 
other testicular defects result in similar physical pbrures. These are pubertal 
seminiferous tubule and Leydig cell failure or the eunucno : dal variant of the 
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SOME PROBLEMS OF TESTICULAR FUNCTION 
WARREN O. NELSON 

From the Department of Anatomy, University of Iowa College of Me,Heine Iowa City, Iowa 

On this occasion I should like to consider three problems relating to the func¬ 
tions of the testis. In selecting these from the many problems which presently 
confront us I have singled out one which possesses a purely endocrine basis, one 
which has certain endocrine aspects but which almost certainly has other equally 
important facets, and one in which the endocrine component probably is 
insignificant. 

The three problems in the order in which I should like to present them are: 

1) The testis in hypogonadotrophic eunuchoidism. 

2) The fate of the genu cells in the undescended testis. 

3) Germinal cell or spermatogenic arrest. 

In each of these problems recent observations have provided us with a certain 
degree of understanding of the defective process, but in none may we feel con¬ 
fident that our knowledge is sufficient to serve as more than sign posts for 
further study. 


THE TESTIS IX HYPOGOXADOTROPHIC EUNUCHOIDISM 


This condition is one in which the testes fail to undergo maturation during the 
usual pubertal years and failing suitable treatment remain permanently in an 
infantile state. The lack of testicular maturation usually is complete, i.e., sperma¬ 
togenesis fails to occur and Le\-dig cells are not differentiated. As a result of the 
latter defect the testes do not produce androgenic hormone and the individual 
exhibits the classic stigmata of hypogonadism; small genitalia, absent or very 
scanty pubic, axillary, facial and extremity hair, eunuchoidal body proportions 
and a voice of feminine pitch. 

It is important at this juncture to indicate that the physical complex described 
above is that of a eunuchoidal individual and not exclusively characteristic of 
the particular syndrome which occupies our immediate attention. Indeed, two 
other testicular defects result in similar physical pictures. These are pubertal 
seminiferous tubule and Leydig cell failure (or the eunuchoidal variant of the 


^Read at annual meeting, American Urological Association. Atlantic City, X. J., June 

__The studies described in this paper have received support from a research grant (RG 
177S) from the Division of Research Grants and Fellowships of the National Institute of 
Health, U. S. Public Health Sen-ice. 

Aofe by editor *. Doctor Nelson was the recipient of the seventh annual award made bv 
the American Urological Association for research on the male reproductive tract. Dr. 

Xesbit, chairman of the Award Committee, read the following citation: 

“Outstanding authorities have been chosen for this award, and each has brought to the 
annual meeting of the society a dissertation which has contributed to our knowledge of 
the reproductive process. This year. Dr. Warren O. Nelson has been chosen to be the re¬ 
cipient of the award. Doctor Nelson, Professor of Anatomy in the Universitv of Iowa has 
long distinguished himself for his research on the morphology and phvsiologv of the testis 
m all species. He was one of the first to study depression of spermatogenic function hv 
endocrine methods. This led to the observation of resurgent spermatogenesis at the with¬ 
drawal of the depressing agent, the so-called rebound phenomenon.” 
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Klinefelter syndrome) and prepubertal failure of the testes. We have considered 
the differential diagnosis of these three defects in other places 1,2 and intend to 
go no further here than to say that differentiation of hypogonadotrophic eu¬ 
nuchoidism from the other two can be made readily on the basis of either, or 
both, testicular biopsy or assay of the patients urine for gonadotrophic hormone. 
In hypogonadotrophic eunuchoidism the testes are infantile and the urinary 
levels of gonadotrophin are very low. This latter finding is, indeed, the chic to 
the primary nature of the defect and assures us that the testes are intrinsically 
normal, lacking only the essential stimulating effect of the gonadotrophic 



FrG. 1. Testicular biopsy from 23 year old eunuchoidal man. This is type of fcstis ra ^ 
commonlj r seen in hypogonadotrophic eunuchoids and is characterized by small tu 
without lumens and containing undifferentiated Sertoli cells and spermatogonia 'Vitn > 
rare primary spermatocytes. Leydig cells are absent. X 300 

hormones, FSH and ICSH, for their normal maturation. The defect then is one 
residing in the anterior pituitary and the testis is involved only secondarily 
From the standpoint of relative incidence we have observed that 62 per cent, o 
the individuals in a series of 148 eunuchoids fell into this category. 

The characteristic picture observed in the testis is shown in figure 1- I' e 
tubules are very small, lack lumens and contain only spermatogonia and undi cr 
eiitiated Sertoli cells, the intertubular areas contain numerous cellular elements, 
but none of these are differentiated Leydig cells. This histologic condition is 
identical with that of normal boys up to the onset of puberty and is so typica as 
to be unmistakable. However, although the large majority of testes in hyP fl 
gonadotrophic eunuchoidism present this picture there are two variants " " c 1 

1 Heller, C. G. and Nelson, W. O.: Classification of male hypogonadism and a discussion 

of the pathologic physiology and treatment. J. Clin. Endocrinol., 8 : 345, 1946. j 

2 Nelson, W. O.: Testicular morphology in eunuchoidal and infertile men. rerun . 
Sterility, 1: 477, 1950. 
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Fig. 2. A , testicular biopsv from 20 year old eunuclioidal man. Note that tubules are 
somewhat larger than in figure 1 and contain primary spermatocytes as well as spermato¬ 
gonia. Leydig cells are absent. B, testicular biopsy from same patient after treatment with 
chorionic gonadotrophin. Note presence of spermatozoa and of Leydig cells. X 300 


are encountered occasionally. In both of these the germinal cells are more numer¬ 
ous and the difference is distinct and consistent enough to suggest that the basic 
defects in the three conditions although similar are not identical. 

In figure 2 it will be noted that significant numbers of primary spermatocytes 
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are present in addition to the more primitive spermatogonia. In figure 3 cells of 
the entire spermatogenic series, including spermatozoa are found and although 
spermatogenesis is proceeding at a rate considerably below normal it is clear that 
formation of spermatozoa may occur in eunuchoidal men. However, further 
examination of figures 2 and 3 will show that they, as figure 1, lack Leychg cells 
and that the endocrine component of these testes appears not to have shared in 
the stimulus for maturation. This Leydig cell deficiency in the testes is reflected 
in the eunuchoidal status of their owners and suggests that the pituitary has 
secreted sufficient FSH to stimulate spermatogenesis, but has not provided the 
ICSH essential for Leydig cell differentiation and function. 



Fig 3 Testicular biopsy from 28 year old eunuchoidal man All stages of sperm S 
sis including mature sperm are present, although total output of sperm is ion 
cells are absent. 

In 92 cases of hypogonadotrophic eunuchoidism in men at least 18 years old 
the distribution between the three categories which have been described was as 
follows: 

1) Tubules with spermatogonia only or with spermatogonia and rare piimarj 
spermatocytes, 75. 

2) Tubules with numerous primary spermatocytes, 8. 

3) Tubules with all stages of spermatogenesis, 9. , 

It would be exceedingly interesting to be able to provide data for the e\ c s 

of the two gonadotrophic hormones m these cases. Theoretically the largei gi oup 
should show very low levels of both FSH and ICSH while the other groups shouW 
show increasing levels of FSH. Unfortunately most of the subjects in groups- 
and 3 from v, horn the biopsies were obtained were not available for sufficicn 5 
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detailed urine collections and assays to permit such a study. Although m a feu- 
cases the assays suggested that small amounts of FSH, but not of ICSH, were 
present these data are incomplete and will require substantial additions before 
they will support the thesis that men in groups 2 and 3 produced more FSH 
than those in group 1. However, evidence which confirms this point has appeared 
in a recent brief report bv McCullagh and Beck. 3 They found that the urines of 
4 men who woidd be classified in group 3 shoved the presence of FltH, but not 
of ICSH. McCullagh 4 in an earlier report on two eunuchoidal brothers was the 
first to call attention to the occurrence of spermatogenesis in the absence of 
Leydig cells. Indeed, material on these two cases, kindly supplied to me by Dr. 
McCullagh, represented the first two instances of the syndrome which I was 
privileged to observe. 

It is noteworthy that the administration of ICSH, as represented by chorionic 
gonadotrophin, to men of group 2 has been followed by the formation of sperma¬ 
tozoa 5 and that the same treatment in men of group 3 has resulted in improved 
although still somewhat inferior spermatogenesis. Since Leydig cells, in both 
instances, were present in biopsies secured after treatment and since the produc¬ 
tion of androgen was manifest through the enhanced masculine status of the 
patients it is reasonable to suppose that the improvement in spermatogenesis 
was related to the addition of androgenic hormone. Although the evidence ob¬ 
tained in these cases cannot be regarded as complete the suggestion is clear that 
spermatogenesis in man can occur in conjunction with a deficiency of ICSH if 
FSH is present, but that normal spermatogenesis demands the presence of both 
gonadotrophic hormones. 


the fate of the germ cells in the uxdescexded testis 


For many years the question of the proper handling of cases of undescended 
testes has confronted us. Although there have been occasional protests the general 
consensus has been that no adverse changes occur in the undescended testis until 
after the advent of puberty. This has led to a tendency to temporize in treating 
the condition until age 12 to 15 years. In support of this practice the observation 6 
that undescended testes occur in 10 per cent of newborn boys, and only 2.0 
per cent and 0.2 per cent, respectively, of pubertal boys and adult men would 
indicate that of 100 cases of cryptorchidism at birth only 2 will be cryptorchid 
in adult life. Such statistics, as has been pointed out in another place, 7 indicate 
that only one man in 500 may be expected to be sterile as a result of undescended 
testes if, as has been generally assumed, no damage accrues to the undescended 


’McCullagh, E. P. and Beck, J. C.: A syndrome of eunuchoidism with spermatogenesis 
and normal urinary FSH. Proc. Endocrine Society, p. 57, 1952. 

’McCullagh, E. P,-. Sex hormone deficiencies—some clinical considerations Recent 
Progress in Hormone Research, 2: 295, 194S. 

’ Nelson, tV. O. : Interrelations of gonadotrophic and gonadal hormones in the reeulation 
of testicular function. Ciba Foundation Colloquia on Endocrinology, IV Anterior Pltuitary 
Secretion. Philadelphia; Blakiston p. 271,1952. ruuitarj 

6 Bishop, P M. F.: Studies in clinical endocrinology. V. The management of the un¬ 
descended testicle. Guy’s Hospital Reports, 94: 12, 1915 

■ ' Xel6on - 7’ °-^Mammalian spermatogenesis. Effect of experimental cryptorchidism 
29 t 195i at " 0n " deScent of t le test,s m man. Recent Progress in Hormone' Research, 6: 
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testis until puberty. However, if this assumption is erroneous approximately 
10 per cent of human males are susceptible to injurious influences which may 
result in permanent testicular damage. That the undescended state of the testis 
actually may have deleterious effects upon the germ cells has been suggests y 
Felizet and Branca, 8 Burdick and Coley, 9 Cooper, 10 and Helson. 7 

These reports indicated that undescended testes tend to show fewer geim cc s 
with continuation of the cryptorchid state and that differences between scrota 
and undescended testes could be detected in prepubertal as well as postpubertal 
boys. Additional support for this thesis was provided by the observation tha 
as the state of surgically produced cryptorchidism m rats is prolonged few 
fewer tubules are able to show spermatogenic activity when the testes 

returned to the scrotum. ,wWendecl 

Although the evidence strongly suggests that the prepubert 
testis is subject to influences which reduce its spermatogenic capaci y 
no means be regarded as conclusive. The poor quality 

is so characteristic of the testis whose delayed descent has J dg and 

by artificial means, may be due to constitutional defec s 
therefore be another expression of the defective development 
sponsible for the failure of descent. If this is true, at leastmi be 

ectopic testes, the prognosis for fertility m such cases is dismal and m y 

% P reo5d“ 

and men with undescended testes has been studied. This' fj cally de - 

some cases of undescended testes are, indeed, associated ^ q[ the 

fective populations of germ cells while m other mstances th Mmber 0 f 

ectopic state appears to have been responsible foi a decrease 

spermatogenic elements. ., unilateral cryptorchidism 

In each of three boys, ages 6, 10 and 12 years, with “ era > P the scrota l 
biopsies were obtained from the undescended testis asi w eU as f t testes 
testis at the time of orchiopexy. In each instance the biop^ ina l 

lacked germinal cells completely (fig. 4). in trith 

cell aplasia, has been observed many times m the sciotal e i ^ con genital 
azoospermia and is regarded, in some cases at least, as bei g t ; 

absence of germinal cells. In one boy age 10 with eleme nts. 

of both testes at orchiopexy showed the same comple 8. ectopia hnve a 

These observations indicate that some mstanc s paucity or lack 

component of constitutional defectiveness and suggest gtat(J of the 

of germinal cells in such cases is not due dnectly which 

gonad, but rather to defects of development. Such defects occur 
do descend as well as in undescended testes. ^ ages g to 12 

Material has been obtained at biopsy or castiat o • t;( | testis 

yea“ vith unilateral cryptorchidism. In each case a b.opsy of the ^ 

* Felizet, G. and Branca, A.: Reeherches sur le tcstmule cn ‘c ap 

B. L -: Abnormal at *. *»■* 
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Fig 5. A, biopsj from right inguinal testis of 12 year old boy.3^rIllVare t”pical of 
germ cells are relatively rare. Those present are spermatogonia Lej gI . ]es a ‘ re larger 

pubertal boy. B, biopsy from left scrotal testis of same bo J r ' r ^^®matocvtes are present, 
and that many spermatogonia and fairly numerous primarj sperma 
Levdig cells aie similar to those in inguinal testis X 300 

In three men each complaining of infertility, histories of bilateial orc ^°|\ Z 
at ages 8, 12 and 14 years, respectively, were elicited. The tota s P e ™ the 
averaged 35 million, zero and 8 million, respective^. The biopsy pi 


9 >£ rc t«y 

ir-yV'P-. ‘‘-v-x' 
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first instance showed fair spermatogenic activity in the majority of tubules, but. 
rathersevere peritubular fibrosis. Inthe second case germinal cellswerecompletely 
lacking and in the third case less than 50 per cent of the tubules were carrying 
on a distinctlv hvpoplastic spermatogenesis. 

Two men whose complaint was infertility gave a history of unilateral orchi¬ 
opexy at age 12 years. Their total sperm counts averaged 15 million and 27.5 
million respectively. In each instance biopsies were obtained from both the nor¬ 
mally scrotal and the operated testes and in each instance the operated testes 
showed complete lack of sperm formation. The testes which had descended 
normally contained numerous tubules with severe fibrosis and hypoplastic 
spermatogenesis. 

These data considered together with those reported earlier" indicate that the 
factors involved in cryptorchidism are multiple and that the response of the un¬ 
descended testis to treatment will depend to a considerable degree upon the cir¬ 
cumstances and factors which are present in a given case. Thus it is reasonable 
to suppose that in some cases the testes are constitutionally defective and that 
this defect may involve not only faulty development leading to an ectopic posi¬ 
tion, but also result in a paucity or complete absence of germinal cells. In other 
cases the gonads probably are intrinsically normal but fail to descend either 
because of inadequate hormonal stimulation or because of mechanical defects 
of the canal or associated structures. These testes are more likely to show sperma¬ 
togenic activity, if descent is effected successfully before irreversible damage 
occurs, than testes which are constitutionally defective. 

There is a very real need for long range studies on boys whose testes have had 
delayed descents. These studies should include instances of spontaneous descent 
as well as cases in which descent has been effected by surgical or liomonal pro¬ 
cedures. Close attention in these cases must be given to the factors—gonadal 
defectiveness, hormonal deficiencies or mechanical defects, which are responsible 
for testicular ectopia. When sufficient data on the condition of the testes and on 
the fertility performances of such men during their reproductive years are avail¬ 
able we shall be in a much better position to evaluate the effect of the cryptorchid 
state upon the germinal cells and the response which treatment may be expected 
to invoke in individual cases. 

GERMINAL CELL ARREST 

The condition of complete germinal cell or spermatogenic arrest is encountered 
fairly frequently in men whose seminal specimens show lack of spermatozoa. 
In a series of 196 azoospermic, but otherwise normal, men it was observed 43 
times, an incidence of 22 per cent. A similar condition, partial germinal cell 
arrest, has been encountered with approximately the same frequency in men 
whose seminal specimens averaged less than 60 million per cubic centimeter. 
In these cases of oligospermia a significant degree of arrest is seen only rarely in 
men whose counts are above 15 million per cc. 

This defect of spermatogenesis is one in which the process of sperm maturation 
is halted at one of the immature stages, either completely or involving only part 
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Fig. 6. A, testicular biopsy from 28 year old man with azoospermia. Six "C e * r : ma rv 
time of biopsy he had been ill with pneumonia. Note arrest of spermatogenesi . P norm a'- 
spermatocyte stage. B, testicular biopsy from same testis 10 weeks later. Aote * l (Q 
togenesis is continuing to sperm formation. Total count in this case event . . 

290 million. 


of the cell population. In the vast majority of instances the stage at vhic i anes^ 
occurs is the primary spermatocyte and the testis presents a curious picture 
tubules with spermatogenesis in progress but failing to proceed bcyonc 
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particular phase of the maturation process. One receives the impression that the 
primary spermatocyte is unable to complete successfully the complicated reduc¬ 
tion division which normally results in the formation of secondary spermatocytes. 
Instead the nuclei either fragment or become pycnotic or engage in a bizarre 
type of division which ends in the formation of polynucleated cells. The result, 
of course, in the case of complete arrest is a total failure of production of sperma¬ 
tozoa. Where arrest is incomplete a relatively small number of cells appear to be 
able to complete the reduction division and to continue the spermatogenic 



Fig. 7. Testicular biopsy from 26 year old man who gave a history of radiation of pitui¬ 
tary for chromophobic adenoma at age 1G. Spermatogenesis is arrested at primary spermato¬ 
cyte stage, X 300 


In the much less frequently observed conditions of arrest at the spermato¬ 
gonium and secondary spermatocyte stages the end result, of course, is a similar 
one, i.e., total failure of sperm production if the process affects all cells or a much 
reduced output of spermatozoa in the case of incomplete arrest. 

The etiologic factors which are related to or involved in germinal cell arrest 
are incompletely understood, but it is of interest to note the variety of conditions 
in which we have observed the defect and the factors which appear to contribute 
to it. 

1) Diseases in which the body temperature is significantly elevated. These 
have included pneumonia, measles, chicken pox and undulant fever (fig. 6). 

2) Insulating effects of tight fitting jockey type shorts. 

3) Occupations in which the individual is subjected to very high temperatures 
for many hours. 

4) Some instances of undescended testes. 
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5) Some instances of deficiency of gonadotrophic hormones. These have in¬ 
cluded eunuchoidism (fig. 2), tumors of the pituitary, and conditionsarising 
after hypophysectomy (complete in the rat; probably incomplete in man) 
or x-irradiation of the hypophysis (fig. 7). 

6) Following the administration of certain drugs, e.g., nitrofurans (fig. 8). 

In this list it will be noted immediately that the first four conditions have the 

common denominator of elevated temperature. For many years the deleterious 
effect of elevated temperature upon spermatogenesis has been recognized and 
many experiments have shown that the cooler environment normally provided 
by the scrotum, in animals which possess that structure, is essential for complete 



30 days. Spermatogenesis is halted at primary spermatocyte stage. X 300 

spermatogenesis. However, under some circumstances the scrotum is unable to 
maintain the necessary temperature difference and spermatogenesis is na 
at the primary spermatocyte stage. The disturbed spermatogenesis in these cases 
need not be permanent, particularly if the conditions contributing to it arc 
corrected before peritubular fibrosis intervenes. 11 Indeed, serial biopsies of t le 
testes of men whose arrested spermatogenesis was attributed to diseases sue i as 
pneumonia, to occupational heat, or to the insulating effects of tight underwear 
have shoAvn that correction of these conditions results in the resumption of c(,m ^ 
plete spermatogenesis. It has been possible, furthermore, to follow - the retur^ ° 
spermatogenesis in these men by examination of serial seminal specimens, i < 
Leod’s 12 and Brown’s 13 observations on the seminal fluids of men reco\erin n 
from pneumonia, chicken pox and stomatitis have been particularly interesting. 

11 MacLeod, J. and Hotchkiss, R. S.: The effect of hyperpyrexia upon spermatozo. 
counts in men. Endocrinology, 28: 780, 1941. ln y, 

u MacLeod, J.' Certain concepts in human male infertility. J. Urol., oi. u, ■ 
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The relation of the fifth condition listed above to arrested spermatogenesis is 
equally clear since it involves a lack of the gonadotrophic hormones essential 
for the spermatogenic process. In such cases it has> been 

speimatocyte divisions and the formation of spermatozoa by the admmistiation 

° f Thesixth°factor in the list, i.e, drugs, has not been shown to cause germinal 
cell arrest in the human testis, but interesting observations have beenmadei 
animals and it is by no means unlikely that a similar effect exists m man. Thus it 



Fig 9 Testicular biopsy from 31 year old man whose seminal specimens showed azoo¬ 
spermia Although no etiologic factors responsible for condition could be detected, sperma¬ 
togenesis shows picture of arrest. X 300 


has been shown that administration of the nitrofurans in rats causes arrest at 
the primary spermatocyte stage (fig. 8) with recovery when the drug is with¬ 
drawn. 14 - 15 The experiments of Paul, Paul and Kopko 1G suggest that the causative 
factor in this case may be the effect of the drug upon the capacity of the testis 
to metabolize carbolvydrate, presumably through deleterious influences upon 
essential enzymatic processes. 

Thus we may list the following factors as being of probable significance in the 
production of germinal cell arrest: 

1) Elevated temperature. 


13 Brown, R L Speinna transport in man J. Urol , 50: 7S6, 1943 

14 Prior, J T and Ferguson, J H. Cytotoxic effects of a nitrofuran on the rat testis 
Cancer, 3: 10G2, 1950 

13 Nelson, \Y 0. and Steinberger, E. The effect of furadro\jl upon the testis of the 
rat Anat Rec , 112: 367, 1952 

16 Paul, H E,Paul,if F and Kopko, F.- Effect of furacin (o-nitro-2-furaldehi de semi- 
carbazone) on the m utro metabolism of mammalian tissues Proc. Soc. E\p Biol and 
Med , 79: 555, 1952 
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2) Deficient of gonadotrophic hormones. 

3) Interference rath enzymatic mechanisms. 

Of course, it is quite possible that the last of these is the really significant factor 
and that elevated temperature and gonadotrophin deficiency become important 
only through their effects upon enzymatic processes. 

Although it has been possible in some instances to ascribe arrested spermato¬ 
genesis to one or another of the conditions which have been listed, in the majority 
of cases even the most painstaking attempts to obtain enlightening evidence 
from the physical and medical examinations and from the histories have failed 
(fig. 9). In these men one is forced to assume the existence of some undetected 
factor, the presence of residual effects which originated in some early disease or 
experience, or that the germinal cells are constitutionally defective. The fact 
that arrested spermatogenesis in this group of men can only rarely be corrected 
suggests strongly’' that the latter alternative may be a significant factor in many 
cases of germinal cell arrest. Conceivably’ the defect may r reside in the chromo¬ 
somes and become evident when they’ attempt to undertake the complex synaptic 
changes which occur during the reduction division. 2 ' 17 If such is true it is unlikely 
that attempts to improve spermatogenesis will be successful until the basic 
nature of the chromosomal defect is ascertained. In these cases, too, it is possible 
that important enzy’matic mechanisms are at fault and that corrective measures 
will become available as our understanding of such processes advances. 

In summarizing the observations on germinal cell arrest it may be said that 
this defect is not necessarily permanent when it occurs as a result of certain 
extrinsic or intrinsic factors which are inimical to spermatogenesis if those factors 
are eliminated or corrected, but that it is probably not susceptible to correction 
at the present time in cases where chromosomal aberrations appear to be present. 

17 Engle, E. T.: Questions on the cytodynamics of spermatogenic arrest of the humar 
testis. Ann. New York Acad. Sciences, 55: 703, 1952. 
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ANATOMIC ALTERATIONS OF THE ADRENAL CORTEX 


J. CHANDLER SMITH 

From the HY-sIftt Memorial Hospital, Chicago. III. 


Tumors of the adrenal cortex are of great interest because of the striking 
clinical conditions with which they are often associated. These include mascu- 
linization of women, feminization of men. precocious sex development ol chil¬ 
dren. and Cushing’s syndrome. Such interesting conditions are the clinical ex¬ 
pressions of tumors that elaborate ketosteroids with androgenic or estrogenic 
effects. These remarkable changes have eclipsed the interest in non-functioning 
lesions of the adrenal cortex. The purpose of this paper is to comment on the 
anatomic alterations of the adrenal cortex that are not associated with hormonal 
disturbances and that are not malignant. The description of an unusual lesion 
of this type is included in the case report of a large benign cortical adenoma. 
Emphasis is directed to the clinical similarities of those cases from the literature 
in which large cortical adenomas are described. 

It is not always possible to distinguish hyperplasia from neoplasm or from mis¬ 
placement of adrenal cortical cells. However, common and benign anatomic al¬ 
terations of the adrenal cortex occur in three separate forms. These include the 
extracapsular free cell cluster, the adrenal cortical nodule, and the adrenal corti¬ 
cal adenoma. Each is to be described separately. 

Extracapsular free cell clusters are minute collections of cortical cells that lie 
loose in the fibro-adipose tissue immediately outside of the adrenal capsule 
(fig. 1, A). These cortical cell clusters are described under the term anatomic 
alterations because they are not known to be of clinical importance and because 
they are extremely common. Examination of one microscopic section taken 
at random from each of 200 otherwise normal adult adrenals revealed 17 extra¬ 
capsular cortical cell clusters. It appears likely that serial sections would demon¬ 
strate these clusters about most adrenals. They are usually present about both 
adrenals and are often widely separated from the peri-adrenal region, being par¬ 
ticularly common over the surface of the kidneys. Weller 1 stated that portions 
of adrenals, usually composed of cortex only, may be found in practically every 
cadaver in which careful search for them is made. However, he emphasized that 
this does not represent true heterotopia which he takes to mean displacement 
of the entire adrenal. 

The second anatomic irregularity is the adrenal cortical nodule. This struc¬ 
ture is composed of a round, compact collection of adrenal cortical cells lying 
just outside the adrenal capsule encased within a thin layer of fibrous connec¬ 
tive tissue (fig. 1, B). The adrenal cortical nodule is ordinarily not considered to 
be a lesion because of its frequency and because it is not known to be associated 
with a clinical disturbance. Microscopic examination of a single section taken 
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at random from each of 200 otherwise normal adult adrenals disclosed 31 ad¬ 
renal cortical nodules. These nodules are usually present about both adrenals 
and it is likely that serial sections would demonstrate a much higher incidence. 
Adrenal cortical nodules are then minute, bilateral, extracortical, and of no 
known clinical importance. 

The third form of anatomic alteration of the adrenal is the cortical adenoma. 
This term is inaccurate because adrenal cortical cells are of mesodermal origin 
and the cells ordinarily do not form acini. However, the term has the sanction 
of established usage. The adrenal cortical adenoma differs from the free cell 
cluster and from the cortical nodule in several respects. The adenoma is present 



within the cortex and often measures 1 to 4 cm. in diameter (fig. 2). It is usua J 
present on one side only, and may be associated with a clinically evident ior 
monal imbalance. It is to be emphasized that the lesion is not uncommon an 
that the great majority of adrenal cortical adenomas are not associated "it i 
endocrine disturbances. Examination of the last 500 consecutive autopsy lec 
ords of Wesley Memorial Hospital revealed 21 adrenal cortical adenomas t w 
exceeded 0.7 cm. in diameter. The largest measured 6 cm. in diameter. All vcie 
unilateral and none was associated with a clinically detectable distui banco o 
hormone production of androgenic or estrogenic type. That few adrenal c0 * (ica . 
adenomas are associated with endocrine disturbances is also indicated bj ' 
and Blumenthal 2 who described 131 cases without such changes. In a seiies o 
60 adrenal cortical adenomas or localized hyperplasias, Gescliickter 3 found t nee 

2 Russi. D., and Blumenthal, H. T.: Small adenomas of the adrenal cortex in Inperte 
sion and diabetes. Arch. Int. Med., 76: 2S4, 1945. 

2 Geschickter, C. F.: Suprarenal tumors. Am. J. Cancer, 23: 104, lJoo. 
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that were clinically evident and in only one of these, a precocious male child, was 
the endocrine nature of the disturbance established. Adrenal cortical adenomas 
are then common, macroscopic, unilateral, intracortical, and are not often asso¬ 
ciated with endocrine disturbances. A comprehensive review of adenomas of the 
adrenal cortex is reported by Kepler and Keating. 4 

Occasionally the nonfunctioning adrenal cortical adenoma attains large size. 
'When this occurs, a combination of signs and symptoms develops that probably 
represents a clinical entity. Only 4 cases of such adenomas of the adrenal cortex 
have been found in the English literature. Because of the clinical similarities of 
these cases, and the paucity of reports recording their descriptions, the present 
case is of interest. 



Fia. 2. Cut surface of adrenal cortical adenoma with centimeter scale 


CASE REPORT 


A white woman 47 years old was well until 2 years before entering the hospital. 
At that time she noted a sensation of fullness in the left upper quadrant of the 
abdomen and shortly after this there was a gradual increase in waist size. These 
changes were slowly progressive so that difficulty in the fitting of clothes devel¬ 
oped. There were no other comlpaints until one month before hospital admission 
when a sharp and constant pain developed in the left lower abdomen that ra¬ 
diated to the left upper quadrant. The pain was of 2 days duration and subsided 
after an enema. The fecal return appeared normal and at this time the patient 
first noted a vaginal discharge that contained bright red blood and clots. Slight 
vaginal bleeding persisted. There had been no constipation although there was a 
sensation of incomplete defecation during the 3 weeks before admission. There 
had been no nausea, vomiting, anorexia, loss of weight, melena or other symptoms 
referable to the genito-urinary tract. 

A supracervical hysterectomy had been performed 7 years before the present 


‘ Kepler, E. J., and Keating, F. It.: 
adrenal cortex, diseases of the adrenal 

63: 1010,1941. 
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illness because of excessive menstrual bleeding. Moderate hypertension had 
been piesent for the past 4 years and exertion was occasionally accompanied by 
weakness and palpitation. Hyperthyroidism had been present for the past 3 
yeais and the patient was taking 10 drops of Lugol’s solution and IjU gr. pheno- 
barbital three times daily at the time of admission. 

Physical examination revealed a small under-developed and poorl}' nourished 
white female who did not appear acutely ill. The temperature was 99 F, pulse 
92, lespirations 22, and blood pressure 168/96 mm. Hg. There was no exophthal¬ 
mos and the head was normal. The thyroid was firm, smooth, symmetrical and 
barely palpable. The chest was clear to percussion and auscultation of the heart 
and lungs were normal. The abdomen was moderately distended and non-tender. 
A firm mass was present in the left abdomen that extended from the costal 
margin to the left iliac crest. The inferior border of this mass was smooth, firm 
and tender. The upper border of the mass was separate from the spleen. The 
mass did not move with respirations. The liver margin extended to the right 
iliac chest. Rectal and pelvic examinations revealed only absence of the body 
of the uterus, and a small cervical erosion. The extremities were normal. There 
was no enlargement of peripheral lymph nodes and neurologic examination was 
normal. 

Urinalysis was normal except for a trace of protein. Hematological examina¬ 
tion revealed 14 gm. of hemoglobin per 100 cc. There were 4,600,000 erythro¬ 
cytes and 10,700 leukocytes per cu. mm. Differential count of 100 cells disclosed 
68 segmented granulocytes, 6 band cells, 23 lymphocytes, 2 eosinophils and 1 
monocyte. The platelet count was 372,000 per cu. mm. and the prothrombin 
time was 98 per cent. The sternal marrow was normal. After an intramuscular 
injection of adrenalin there was no change in the blood leukocyte count or in 
the size of the abdominal mass. Total plasma protein was 5.8 gm. per 100 cc 
with 3.0 gm. of albumin and 2.8 gm. of globulin. Thymol turbidity was less 
than 1 unit. X-ray examination of the chest revealed only slight increase in the 
transverse diameter of the heart. X-rays of the abdomen disclosed a large mass 
on the left side, containing small foci of calcification that displaced the stomach 
medially and the splenic flexure of the colon and the left kidney r downward. In 
addition, the liver margin extended to the right iliac crest. 

On the eleventh hospital day r the abdomen was entered through a left para- 
rectus incision that was enlarged by an extension into the flank. A large retro¬ 
peritoneal encapsulated mass on the left side was encountered that displaced the 
left kidneys and transverse colon downward. In addition, that part of the liver 
lydng on the left side of the midline was displaced downward and to the right. 
The tumor was excised, and in so doing, excessive bleeding was encountered about 
the splenic pedicle so that a splenectomy^ was performed. In addition, the gall¬ 
bladder was removed. The abdomen was then closed and the patient recovered 
uneventfully. 

Examination of the pathologic specimen (WMH-S-61309) revealed a somewhat 
lobulated, firm, encapsulated, ymllow, mottled with red tumor that weighed 1578 
grams. The surface was roughened by fibrous tags and the cut surface was pink 
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mottled with broad zones of gray, yellow and dark red (fig. 3). Microscopic ex¬ 
amination revealed vast sheets of uniformly large cells with small round basophilic 
nuclei and abundant clear pale pink cytoplasm (fig. 4). At separate sites there 
were extensive recent hemorrhage, wide zones of necrosis, and scattered clusters 
of fat cells. The anatomic diagnosis was cortical adenoma of the adrenal. Exami- 
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Fig. 3. Cut surface of large adrenal cortical adenoma 
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ivas related to the pronounced venous stasis in the pelvis. However, bleeding 
fiom the cervical erosion is not excluded. Anatomically it is to be emphasized, 
according to Karsner, 6 that microscopic examination of adrenal carcinomas 
usually reveal no pleomorphism of cells, abnormalities of mitotic figures, or 
other features common to malignant tumors that would lead to a positive diag¬ 
nosis. However, in this case there were no clinical signs of metastasis, none was 
demonstrated at the time of operation, and the patient has been well for a period 
of 8 months after the operation. 


DISCUSSION 

Similar cases of large nonfunctioning adenomas of the adrenal cortex have 
been reported by Loeb, 6 Timoney 7 and by Lumb. 8 These are summarized in 
table 1. Although the number of cases is small, the recurrence of certain unique 
features suggests that a clinical entity is produced. 

The unique clinical features of this condition include the occurrence of a slowly 
enlarging tumor of the upper abdomen, not attached to the kidney, that dis¬ 
places the colon and kidney downward. Compression and displacement of the 
colon and kidney are manifest by signs referable to the gastro-intestinal and 
genito-urinary systems. These include for the former, anorexia, constipation, 
and colicky pain, and for the latter, dysuria and urgency. Although proof is 
lacking that the reported tumors were benign because the postoperative period 
of observation was short in each case, there were also no indications of malig¬ 
nancy either by clinical evidence of metastasis, microscopic examination of the 
tumor, or by gross examination of the abdominal organs at the time of opera¬ 
tion. Nevertheless, weakness and malaise were prominent. In the case of Loeb, 
a 40 pound loss of body weight occurred during a 2 year period and the report 
of Timoney describes an obese female with a loss of 107 pounds of body weight 
during a similar period. The latter patient was at one time deemed inoperable 
because of a clinical diagnosis of malignant tumor. Endocrine disturbances of 
estrogenic or androgenic nature were not present. One patient of Timoney was 
obese, and pronounced hypertension was present in the first case described bj 
Lumb. However, in this case there was prostatic enlargement and after death 
autopsy examination was not performed and the state of the kidneys was not 
described. All patients survived operative removal of the tumor and recoxei> 
xvas uneventful except in the two cases of Lumb in which death occurred on the 
sixth post-operative day. In both eases this xvas ascribed to pneumonia and in 
neither case xx r as an autopsy performed. It is of interest that a case of adienn 
cortical adenoma xvith absence of the opposite adrenal has been report e< • 

5 Karsner, H. T.: General pathology of tumors of endocrine glands. Bullet. N.4 ■ Arad- 
j\Ied., 22:503, 1946. _ 

s Loeb, M. J.: A case of adrenal cortical tumor without endocrinological sjmp 
J. Urol., 45: 785, 1941. m3i 

7 Timoney, F. X.: Nonhormonal adrenal adenoma: Case report. .1.Urol., 49: oor, ' 

8 Lumb, G. Adrenal cortical tumors of unusually large size. Brit. Med. J., 15 . , 

3 Lukens, F. D. W., Filippin, H. F. and Thigpin, F. hi.: Adrenal cortical adenoma 

absence of opposite adrenal; report of case with operation and autopsy. Am. J. bleu. 

193: S12, 1937. 
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Death followed removal of the tumor. In addition, Weinberg' 0 pointed out that 
in cases of cortical adrenal tumor, atrophy of the opposite adrenal may occur. 
Cahill" suggests identification of the normal adrenal by perirenal air insuffla¬ 
tion on the side opposite the tumor before operation. ^ 

The clinical features of large nonfunctioning adrenal adenomas were recog¬ 
nized by Langeron and Loheac 12 who emphasized the slow progressive enlarge- 


Table 1. Large non-functioning adrenal cortical adenomas 


AUTHOR 

AGE 

SEX 

TUMOR 

DURATION' 

SIGN'S AXD SYMPTOMS 

Loeb 

48 

F 

1100 Gms. 

2 years 

Slowly enlarging upper ab¬ 
dominal tumor associated 
with pain 

Weakness, malaise, 40 pound 
weight loss. 

Downward displacement of 
colon and kidney 

Timoney 

37 

F ' 

4200 Gms. 

2 years 

Slowly enlarging upper ab¬ 
dominal tumor associated 
with “dragging” sensation 
Anorexia, constipation and 
urgency. 107 pound weight 
| loss 

' Downward displacement of 
kidney 

Medial displacement of colon 

Lumb (Case 1) 

G9 

M 

3750 Gms. 

5 mos. 

Upper abdominal tumor as¬ 
sociated with dvsuria 
Pyelograms normal 

X-rays of colon not reported 

Lumb (Case 2) 

57 

F 

5350 Gms. 

3^2 years 

Slowly enlarging upper ab¬ 
dominal tumor associated 
with colicky pain and mild 
constipation 

Pyelograms normal 

Downward displacement of 
colon 


ment of an upper abdominal tumor associated with pain in the lumbar region 
and vague digestive disturbances. However, other conditions may be clinically 
similar and these include carcinoma of the adrenal cortex, carcinoma of kidney 
tumor or nontumorous enlargement of the spleen, pseudocyst of the tail of the 
pancreas, and retroperitoneal sarcoma. Carcinomas of the adrenal cortex often 

atr ° pV ass ° ciated with cortical adrenal neo - 

" Cahill, G. F.: Air injections to demonstrate adrenals by x-ray. J. Urol 34- ‘’38 laas 
" L^geron, L„ and Lolieac, P.: Formes cliniques des tumeurs malignes primith-es 
capsules surrenales. Ann. De Medecine, 23: 17, 1928. pnmimes des 
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attain large size as 33 of 82 cases collected by Wu 13 were palpable. The weight 
of these tumors was listed in 23, and in 18 that weight exceeded 1,000 gm. In 
63 of these 82 adrenal carcinomas there were distinct endocrine disturbances ot 
androgenic or estrogenic nature. This feature, together with evidence of meta¬ 
static growth,- ordinarily serves to distinguish the adrenal carcinoma from the 
non-functioning adenoma. Displacement of the colon is minimal in carcinoma of 
the kidney and metastatic growth, frequently in the lungs, is usually present 
before the tumor attains large size. In a series of 149 carcinomas of the kidney 
reported by Bell, 14 metastases were present in 66 of 84 in which the tumor ex¬ 
ceeded a diameter of 5 cm. Enlargement of the spleen is usually detectable by 
diagonal movement of the organ across the abdomen with respiration and thus 
differs from the fixed retroperitoneal tumors. Pseudocysts of the tail of the 
pancreas are usually solitary, often large, and may project outside of the organ 
to constitute a large abdominal mass. Onset after trauma, roentgen demonstra¬ 
tion of the mass lying between the stomach and colon, 15 and identification of a 
normal adrenal by insufflation of air aid in excluding the diagnosis of large ade¬ 
noma of the adrenal cortex. Retroperitoneal malignant tumors, of which lipo- 
sarcoma is the most frequent, are often of slow growth, large size and late meta¬ 
static spread. 16 However, the liposarcoma is not ordinarily a sharply demarcated 
tumor in one portion of the abdomen and perirenal air insufflation may disclose 
a normal adrenal. 

SUMMARY 

Anatomic alterations of the adrenal cortex occur in three separate forms. 
These include extracapsular free cell clusters, adrenal cortical nodules, and 
adenomas of the adrenal cortex. The first two are minute, common, usually 
bilateral, extracortical, of no known clinical importance, and differ in that the 
latter are encased in a narrow rim of fibrous connective tissue. Adenomas of the 
adrenal cortex are usually'- macroscopic, intracortical, unilateral, and uncommon} 
associated with endocrine disturbances. Large nonfunctioning adenomas of t ic 
adrenal cortex are characterized by slow enlargement of a palpable upper a 
dominal tumor associated wi th symptoms referable to the gastro-intestina an 
genito-urinary systems and without evidence of metastasis or endoci ine is 
turbance. Weakness, malaise and loss of weight may be prominent. Roentgen 
examination discloses downward displacement of the colon and kidney' on e 
side of the tumor. Excision is curative. An additional case of large nonfunction 
ing adenoma of the adrenal cortex is described. 

13 Wu, S. D.: Carcinoma of the adrenal cortex. Chinese M. J. Supp. 3: 42,1940. . 

14 Bell, E. T.: A classification of renal tumors with observations on the frequ 3 

ous types. J. Urol., 39: 238, 1938. tt i co. in: 1049. 

15 Stone, E. P.: Pancreatic cysts simulating renal disease. J. Urol., iu ' , ■ gg 

16 Stout, A. P.: Liposarcoma, the malignant tumor of lipoblasts. Ann. ou g., 

1944. 
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STAGHORN CALCULI 

ELMER HESS, RUSSELL B. ROTH and ANTHONY F. KAMINSKY 
From the Department of Urology, St. Vincent’s Hospital, Erie, Pa. 

The management of the patient with staghorn renal calculi is usually an 
intriguing clinical experience. One frequently begins by marvelling at how these 
stones may achieve such impressive size and bring about such extensive de¬ 
struction of the renal substance without giving rise to more in the way of sub¬ 
jective symptoms. It is not uncommon to find that the patient has actually had 
no discomforts at all, and that the diagnosis is made only in tracking down the 
cause of pyuria discovered in a routine physical examination, an insurance 
examination, or perhaps because the stone shadows were seen in x-ray studies 
made for some unrelated purpose. In a small percentage of cases, a careful his¬ 
tory will elicit a story of what may have been previous episodes of renal colic 
due to the passage of lesser calculi. Had these episodes been adequately investi¬ 
gated, the fundamental problem might have been uncovered at an earlier date. 

The problems presented by staghorn calculi (renal) are diversified. The urolo¬ 
gist is obliged to consider possible etiological factors, to assess the advisability 
of surgical removal, to evaluate medical measures for control, and to cope with 
the ever-present threat of recurrence. The patient who has once had staghorn 
calculi is an individual who requires urological supervision for life, and the 
length of that life may be peculiarly dependent upon the judgment of the 
physician. 

ETIOLOGY 

Much that concerns the development of urinary calculi is still controversial 
or obscure, and it is not our purpose here to review the conflicting evidence 
Certain factors are of importance beyond a reasonable doubt First, there is the 
matter of heredity. We regard the tendency to form primary urinary tract 
calculi as a family characteristic in certain instances. Inasmuch as this factor 
is not one of much value in the management of any given case, we will not dwell 
on it except to remark that recently, after removing a staghorn calculus from 
the right kidney of a young man and learning that we had previously removed 
calculi from his father and that a brother was currently in an Army hospital 
for the removal of stones from both kidneys, we suggested that his remaining 
brother stop by for a check-up. He also showed asymptomatic renal calculi. 

Metabolic abnormalities are also of significance. Cystinuria is of importance, 
although our incidence of cystine stones has been extremely low. It follows, 
however, that the discovery of cystinuria materially affects the prognosis for 
the formation of future stones, and the medical measures taken to minimize the 
possibility of such recurrence. Much the same may be said of urate and uric 
acid stones occurring in persons who show a high blood uric acid. More intri¬ 
guing is the problem of hyperparathyroidism and the formation of calcium stones. 
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Here it is an incontestable fact that the existence of a parathyroid adenoma 
may lead to hypercalcemia, hyperealcinuria, and the development of nephro- 
calcinosis or renal calculi. Whereas it has been our routine practice over the 
years to carry out blood calcium and phosphorus studies on all stone-forming 
patients, we must admit that we harm felt only once that parathyroid explora¬ 
tion was desirable and in that instance no adenoma was found. Our lack of cases 


of hyperparathyroidism is not assignable to a negligence in looking for the con¬ 
dition. Since we are specifically discussing the so-called staghorn type of calculus, 
it seems necessary to admit that we have encountered a recognizable metabolic 
abnormality in only a handful of cases, and that when such abnormality has 
been recognized there has proved to be little modifiability of the situation. 

Of more practical importance is the matter of stasis of urine. When an ob¬ 
structive factor can be identified, it must be dealt with accordingly, since sim- 


^ pie removal of the stone will be followed by recurrence in virtually eveiy 
instance if the obstruction persists. It should be emphasized that one must not 
conclude that there is no stasis simply because the ureteropelvic junction is not 
obstructive in character. The lower end of the ureter is a frequent olfent ei in 
unilateral cases, and the vesical neck and the external urethral meatus mus 
be regarded with suspicion in bilateral cases. The effect of prolonge lecum 
bency and immobilization is also to be considered under the heading o s asis, 


and its role is usually obvious. _ . 

Lastly, we must consider infection. At the present time, there are e ec 
means of combating virtually every organism encountered in cases of ca cu o 
disease. The urea-splitting organisms are obviously of principal impoi 
since, by their strong alkalinization of the urine, they favor the foima 
rapid growth of stones. Among them have been some of the moie aou e 
organisms in terms of resistance to chemotherapeutic or antibiotic iea . . 
Now, under proper circumstances, it is possible to eradicate the uiea sp ^ 
staphylococci with a variety of medications. Bacillus proteus 3 ieCS W 1 
cently to gantrisin, and Bacillus pyocyaneus responds to polymixin an 
mycin. These newer weapons in combating infection are of ines unai 
in the management of staghorn calculi. 


THE DECISION TO OPERATE 

Once we have assessed to the best of our ability the reasons s f‘^ o ^ 
calculi have developed in our patient, we are ready to consi ei v m 1 a( j_ 
done about the situation. The first question to answer is concerning 
visability of surgery. We may start in by saying that we iave enc ^ cr 
patients with bilateral staghorn calculi who have minimal symp oms . 
due consideration of all the factors involved it has been our ee mg v j ew . 
should be managed medically rather than surgically. From t ie for 

of surgical technique, it is quite possible to split the kidney a ‘ { j ien 
complete removal of a solid staghorn stone. Appropriate measures ‘ 
be taken to minimize the chance of recurrence, and after success ui ‘ 

this out on one side, it may be repeated on the other side. Severn 
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ever, should give one pause before setting out on such a course. If the kidnet s 
have been previouslv operated upon and the staghorn calculi are recuirent the 
technique of operation is far more difficult and not to be undertaken lightly. 
If the stone is not solid but consists of multiple separate calyceal stones, or if 
it is of the friable or mushy calcareous variety, it may defy all reasonable at¬ 
tempts at complete removel. If the patient is a poor surgical risk for unrelated 
reasons, it must be remembered that two major surgical assaults are required. 
One may do well to advise the patient that the disadvantages of surgical removal 
outweigh the advantages and that medical management should be attempted 
first. If symptoms become too disturbing, it may later become mandatory to 
embark upon surgical removal. 

The surgical approach to the problem is the one of choice when symptoms 
are marked, when there is evidence of rapid progression of the disease, or when 
there is accompanying infection. If one kidney alone is involved, one must 
decide between removal of the calculus and removal of the kidney. This is not 
always a simple decision. Nephrectomy is usually safe, rapid, and attended by 
complete recovery. It may therefore be the procedure of choice when the patient 
is elderly, when the chances of complete surgical removal of the stone are not 
optimal, or when there is a valid financial objection to a long-drawn-out hos¬ 
pitalization and intensive aftercare. It may also be the most feasible approach 
when the stone is recurrent after prior attempt has been made at removal. The 
factor which militates against simple nephrectomy is the fact that a stone may 
possibly develop in the hitherto normal contralateral kidney. We have seen 
this happen. In the elderly patient, one does not attach so much importance to 
this, and the other factors enumerated may be reasonably easy to evaluate 
except for the financial factor. We feel that this is a very real consideration. 
For a simple nephrectomy our average patient is discharged from the hospital 
on the tenth postoperative day and may return to almost any type of employ¬ 
ment short of heavy physical labor, in about one month. There is no necessity 
for numerous follow-up urological studies, treatments, or x-rays. For these 
reasons, hospital expenses, professional charges, and lost wages are all kept 
to a minimum. This must be contrasted to a relatively prolonged hospital stav 
when the kidney is opened, cleaned out, and intubated. The return to work is 
usually delayed, and the necessity for frequent recheck visits to the urologist, 
for eystoseopic treatments, and for follow-up x-rays is obvious. It is not sound 
medical judgment to be swayed unduly by financial considerations, but when 
a decision is to be made between radical removal and conservative repair, it is 
only fair to the patient to make clear the economic aspects of the choice. It is 
to be stressed, however, that when a patient has developed one staghorn cal¬ 
culus and has lost a kidney thereby, it is increasingly important for him to 
remain under close medical supervision with respect to the remaining kidney. 
Regular urinalyses and periodic plain films of the renal area become mandatorv 
lf early involvement of the solitary kidney is to be detected in time to be 
helpful. 

When one has made decision to perform conservative surgery-—that is. to 
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remove the calculus and conserve the renal parenchyma, one must decide on 
the order of events; in bilateral cases, the degree of parenchymal destruction, 
the presence or absence of infection, and the amount of discomfort ascribable 
to each side. No rule of thumb, applicable to all cases, can be formulated. A 
feiv examples may illustrate the elements of the problem. 

M. S. had a large calculous pyonephrosis on the right side, with some small 
amount of renal function as measured by dye excretion. On the left, there was 
a large lower calyceal branching calculus which caused virtually no pain. We 
elected to remove the stone-bearing lower pole of the left kidney first. When 
this was satisfactorily accomplished and we were left with a well-functioning 
stone-free left kidney, we then felt free to do a nephrectomy on the right side, 
since the salvage value of that kidney seemed negligible. This philosophy, how¬ 
ever, carries its perils. Another case in which the same plan was adopted turned 
out less favorably. The right kidney contained a large staghorn stone but ap¬ 
peared to have better function and more parenchyma than the left which also 
contained a large stone. With the idea of reconditioning the better kidney first, 
operation was carried out and the postoperative course was complicated by 
severe infection and hemorrhage so that a nephrectomy became mandatory. 
The patient thus lost the better of two diseased kidneys and is now living, 
fortunately quite comfortably, on one impaired kidney which still contains its 
calculus. Since we must be realistic and admit that in such surgical procedures 


there is an ever-present risk of complications which may force nephrectomy, 
we must give weight to this possibility in our planning. In general, when it 
appears ideal that each kidney should be cleaned out, it impresses us as better 
judgment to do the less damaged kidney first. If this is carried out successfully, 
as it generally is, then whatever happens on the other side will not be disastrous. 
If the reverse plan is carried out and the poorer kidney is treated first, one ma> 
still be inconsiderable peril when operating on the second side. In any event, 
there is a calculated risk. The presence of severe pain from one side or the ot wr, 


of course, will usually dictate that this side be handled first. 


SURGICAL TECHNIQUE 


Adequate exposure is the sine qua non of successful conservative rena sur 
gery. There is little need to fear generous incisions into the renal parenchyma 
to allow total removal of calculi and we have stressed elsewhere our conviction 
that massive through and through sutures for closure sacrifice too much of rena 
tissue that we are attempting to save to be justifiable. If one achieves comp c e 
removal of the calculus from the kidney, it would seem to be wise to uti ize 
nephrostomy tube drainage wdth a splinting ureteral catheter in order to peim 
irrigation of the pelvis postoperatively wdth appropriate solvent solutions an 
such antibiotics as may be indicated by cultural studies. 


POSTOPERATIVE CARE 

Preoperative urine cultures wall have identified the type of organism v'b' c * 
is present in infected cases. It is our practice to institute appropriate anti 10 1 ^ 
or chemotherapeutic treatment just prior to operation. Since there is a m 
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certain to be a period of a day or two during which the medication cannot be 
taken orally, we prefer to use parenteral administration. Penicillin, Chloromyce¬ 
tin. or terramvcin are particularly adaptable. In addition to parenteral ad¬ 
ministration, we have also found it helpful to use direct instillations of such 
solutions as terramycin or polymixin through the nephrostomy tube in the 
more severelv infected cases. We have also used constant or intermittent irriga¬ 
tions of solutions calculated to dissolve any calcareous debris which may have 
been left behind at operation. Since we are ordinarily dealing with calcium 
phosphate stones, the solution which we normally use is solution G made up in 
1:20.000 zephiran. If solution G proves to be too irritating to the pelvic mu¬ 
cosa. we change to solution M. It will he readily understood that onr use oi 
the nephrostomy tube is more as an avenue of approach to the kidney than as 
a means of drainage. 

The length of time over which a nephrostomy tube and splinting catheter is 
left in place is. obviously, subject to the requirements of the individual case. 
If ureteropelvie plastic revisions have been carried out, the splinting catheter 
may be left for 3 or 4 weeks. If no such procedure k3= been necessary, the tube 
is removed as quickly as the urinary drainage bespeaks recovery of the kidney. 

At the same time, we place the patient on a relatively low phosphorous diet 
and institute the aluminum hydroxide regimen described by Short. This some¬ 
times complicates postoperative bowel regulation, since the aluminum hydrox¬ 
ide is constipating, but this can ordinarily be handled satisfactorily with mild 
laxatives. 

In short, every measure which promises to assist in minimizing recurrence 
is promptly instituted. 

MEDICAL MANAGEMENT 


The essential elements of medical management of staghorn calculi have been 
touched tipon while discussing postoperative care. When used in place of surgical 
excision of the calculi, they become perhaps even more important. The spon¬ 
taneous disappearance of a staghorn calculus formed during a long period of 
recumbency has been reported, but it must be admitted that, in general, 
we are not sanguine enough to hope for complete disappearance of the calculi. 
Our aim is. if possible, to check further growth of the stones and, if luck is with 
us. to achieve some decrease in size. 


It is especially helpful in medical management if the composition of the stone 
may be ascertained. When no stone fragment is available for actual analvsis. 
it is necessary to infer the composition from reports on the character of the 
crystalline sediment of the urine. The overwhelming majority of cases, how¬ 
ever. will prove to be calcium phosphate stones, perhaps with admixtures of 
a few other ions such as ammonium, magnesium, or carbonate. In such ease* 
the absence or infection and the ability to acidify the urine may permit the 
utilization oi an acidification regimen coupling the acid-ash diet with ammonium 
chloride, sodium acid phosphate, or some similar agent. When urea-snlirtinc 
organisms are present, making it virtually impossible to acidify the urine of the 
renal pelvis, it is unwise to pursue such 3 course of treatment since under these 



352 


ELMER HESS, RUSSELL B. ROTH AND ANTHONY F. KAMINSKY 


circumstances, no calcium salts are dissolved and the effect is merely to make 
more calcium ion available for precipitation. In the patient with poor renal 
function and a tendency toward azotemia and acidosis, the latter condition 
may be aggravated by such treatment. 

It is more productive, in our experience, to use the aluminum hydroxide 
routine. Basaljel, which has been especially designed for this purpose, is excel¬ 
lent when well tolerated, but almost 50 per cent of our patients have been 
unable to overcome nausea and vomiting. Most of these patients, however, 
prove capable of taking amphojel in adequate amounts. It is our practice to 
use 40 cc per dose 1 hour after meals and at bedtime. This effectively decreases 
the amount of phosphate ion available for precipitation in the urinary tract. 
In a few cases, we have also used estrogens, as advocated by Shorr, to increase 
citric acid output in the urine, but we do not feel qualified to pass on its value. 
We are firmly convinced, however, that the aluminum hydroxide routine is of 
real virtue. In our case which has been followed the longest, we have had dra¬ 
matic proof of its efficacy. This patient had bilateral staghorn calculi and each 
kidney had been surgically cleaned out, but had become refilled with stone 
before we saw her first. Because of pain in the right renal region, we did a second 
right nephrolithotomy in December 1946. Despite all our precautions, we were 
horrified to see a minute fleck of stone begin to grow rapidly. When we first 
became aware of the work of Shorr, we instituted aluminum hydroxide therapy 
with estrogens. The rapid growth of the stone ceased and as long as she vas 
on this treatment, the size remained constant. Therapy was stopped because 
of menorrhagia and metrorrhagia and marked constipation, but as soon as the 
treatment was discontinued, the stone resumed its growth. Treatment vas 
started again and stone growth stopped. Over the years, for one reason or 
another she has discontinued treatment from time to time. Each time she stops 
the aluminum hydroxide, the stone starts growing, but while on therapy, 1 
stays substantially the same in character. We have since had numerous ot icr 
demonstrations of the fact that this routine, which is subject to numeious 
objections and shortcomings, is an effective measure in the medical manage 


ment of stone. 

It has been our experience that when stone and infection co-exist, there is 
nothing to be gained by attempting to eradicate infection without lemoung 
the stone. It is perfectly true that in acute flare-ups of pyelonephritis, " 1 
evidence of extension of the infection, the appropriate antibiotic oi c lcmo 
therapeutic agent should be given liberally, but in the absence of such acu . e 
situations, it does no significant good to administer these medications. ^ ^ 
better to reserve them for such time as surgical removal of the stone maj 


attempted. ., 

Finally, it is to be stressed that a high fluid intake constitutes a va ua 
element of stone control. The patient is urged to make a habit of taking va er 
far in excess of the dictates of thirst in order that stone-forming substances 
may be kept in solution and carried on out of the urinary tract without pie 


cipitation. 
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In the smaller number of cases in which staghorn stones are composed of 
other substances than calcium phosphate, we do not employ the aluminum 
hydroxide routine but follow the simple dictates of time-honored dieting and 
medical management of stone: Alkaline ash diet and sodium citrate for uric 
acid stones, diet low in foods of high oxalic acid content for oxalate stones, and 
so on through the roster. In these instances, the medical management seems 
less likely to be satisfactory. 

We have found it most helpful to take the time to be explicit to our patients 
concer nin g the nature of their difficulties, to shou them theii stones in the 
x-ray films, and to point out to them any changes in size which occur during 
the course of therapy. We have felt that they become more zealous in their 
pursuit of our directions and more faithful in reporting for follow-up care. 
Lastly, and perhaps most important, they become more understanding and 
co-operative whenever it appears that ground is being lost under a medical 
regimen and surgery must be embarked upon. 

SUMMARY 

The complex factors hi the management of patients with unilateral or bi¬ 
lateral staghorn calculi of the kidneys are reviewed. First, it is necessary to 
assess the etiological factors such as heredity, metabolic defects, urinary stasis, 
and infection in order to determine the proper therapeutic approach. 

Second, it is well to consider the possibility of medical management of the. 
disease as a substitute for surgery in certain types of cases. 

Third, when surgery is decided upon, radical nephrectomy or conservative 
removal of the calculus may be possible alternatives. The choice is determined 
by the amount of renal damage, the degree of functional integrity, the status 
of the contralateral kiduev, and certain economic considerations of importance. 
In bilateral cases, the order of events must be planned with proper caution. 

Fourth, immediately before and after surgical removal of these calculi, it is 
of the utmost importance to employ every reasonable measure to insure asainst 
recurrence. These measures are dissolution of any possible remaining calcareous 
fragments, and a vigorous assault on infective organisms, plus appropriate 
dietary and medical treatment. 

Fifth, the principal elements in the medical management of calculous disease 
are to be applied not only to those patients in whom surgery is regarded as 
undesirable, but also to those patients who have been subjected to nephro¬ 
lithotomy. 

S E. 12tli St., Erie, Pa. 
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EXPERIMENTAL UROLITHIASIS VI. FAILURE OF HYALURONIDASE 
TO INHIBIT GROWTH OF STONES ON FOREIGN BODIES 

IN THE RAT 

RAYMOND HELSBY, C. W. VERMEULEN and R. GOETZ 
Department of Surgery, University of Illinois College of Medicine, Chicago 

Butt and Hauser 1-4 recently have reported some interesting observations on 
urinary colloidal activity that may have some bearing upon stone formation. 
Urinary colloidal activity was investigated principally by ultramicroscopic exam- 
nation in which the number of particles exhibiting Brownian motion was esti¬ 
mated under the darkfield microscope. Using this test, as well as others, it was 
found that urine obtained from Negroes generalty exhibited higher colloidal 
activity than urine from white subjects. This finding was used as a possible ex¬ 
planation for the lower incidence of urolithiasis in the Negro. A similar difference 
was observed when the urines of pregnant and nonpregnant females were com¬ 
pared, apparently corresponding to the relative protection from stone formation 
which is said to occur during pregnancy. It is also interesting to note that in stone- 
formers the urinary colloidal activity was in general below the average for patients 
who were not suffering from calculous disease. 

It was observed that the administration of hyaluronidase to human patients 
resulted in an increase in the colloidal activity of the urine as judged by the same 
tests. It was therefore concluded that hyaluronidase might be a rational treat¬ 
ment for patients with urolithiasis. When so treated, 80 per cent of the cases 
studied responded with a significant increase in the urinary colloidal activity. 

Although these findings indicate that hyaluronidase produces changes in the 
colloidal activity of the urine, there is as yet no satisfactory clinical data to 
suggest that such colloidal changes alter the process of stone formation. 1(1 
following experiment was done to test the effectiveness of hyaluronidase m pre 
venting stones in rats, where the stimulus to stone formation was the presence o 
a foreign body in the bladder. The same method has been used to demonstrate 
the effect of several other factors on stone formation and found to yield satis 
factory results as has been previously reported. 5-s It was hoped that by using - 
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Health, Public Health Service. . .. . . • j Tirol-, 
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te*t hvaluronidase would be found to influence the growth of stones and thereby 
substantiate the reasoning of Butt and Hauser. Since the test could be subjected 
to control, the conclusions arrived at, if positive, would lend support to the clinical 
use of hvaluronidase. 

METHODS 

In general, the method used in this experiment was the same as that described 
in previous publications. Male white Tats weighing 150-200 gm. were operated 
upon and a foreign body inserted into the bladder by suprapublic cystotomy. 
The foreign body in each instance consisted of a small rectangular piece of sheet 
zinc about 3 mm in length. The animals were fed a normal rat diet composed 
of Purina fox chow. On this diet calculi are not formed spontaneously, but if a 
foreign body be present in the bladder, a stone composed of magnesium am¬ 
monium phosphate is produced about it. 


Table 1. Summary of results 


! 

1 \TUBEB OF | 

VVER. pH OF . 

VVER. 5VT. OF CALCUIX5 

! 

j RATS | 

URIVE 

IV MGM. 

Controls 

I 20 1 

6.2 

37.2 ± 7.9 (S.E.) 

Hvaluronidase 

22 

6.1 

| 45.1 ± 7.1 


A total of 50 animals, each with a foreign body in the bladder, was used in this 
experiment. Half of them were treated with hvaluronidase while the remainder 
served as controls. The hvaluronidase was injected subcutaneously in the ab¬ 
dominal wall, the injections being given once daily, G days a week, for the entire 
6 weeks of the experiment. For each injection the hvaluronidase was contained 
in 0.2 cc of physiological salt solution. In 12 of the animals, 5 turbidity reducing 
units of hyaluronidase (Wydase) was used for each dose, while in the other 13 
animals, 15 TR units were given. The control animals received no hyaluronidase 
but instead were given a daily injection of 0.2 cc of physiologic salt solution. 

At the end of 6 weeks the bladders were exposed and urine was aspirated for 
pH determination and culture. In each instance the amount of stone that had 
formed was then determined by weighing the stone and subtracting the initial 
weight of the foreign body. 

RESULTS 


In five of the 25 rats in the control group, accidental infection occurred. The 


results in these animals were therefore discarded to avoid the introduction of 
another variable in the experiment. Of the animals treated with hyaluronidase, 
three of the 25 were found to be infected at the completion of the experiment: 
these also were discarded. There appeared to be no significant difference in the 
urinary pH values of the animals treated with hyaluronidase when compared to 
the controls. There was also no significant difference between the two groups in 
either the number of animals developing stone or in the average amount of stone 
produced. Of the 20 animals in the control group, 16 had a calculus deposit upon 
the foreign body of over 10 mg. as compared to 21 of the 22 animals in the group 


* Vermeulen. C. W . Goetz, R , Ragins. H D. and Grove, W. J.: Experimental urolithia 
sis I\ Prevention of magnesium ammonium phosphate calculi bv reducing the magnesium 
intake or by feeding an aluminum gel. J Urol , 66: 6. 1951. ' gne~ium 
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treated with hyaluronidase. The average weight of stone produced in the 20 
control rats was 37.2 mg., while in the 22 animals treated with hyaluronidase, 
the average weight was 45.1 mg. Since the amount of stone produced in the 
hyaluronidase-treated animals was approximately the same under both dosage 
schedules, the results have been combined in table 1. 

DISCUSSION 

In this experiment hyaluronidase entirely failed to prevent stones. Indeed, on 
the average, somewhat more stone was produced with hyaluronidase than in the 
controls, though this difference is of no statistical significance. The amount of 
hyaluronidase administered would appear to be sufficient since when calculated 
weight for weight the dose was 10 or 30 times that recommended for human 
beings. 

The real question arises when we consider whether or not these experimental 
results refute the claims made for hyaluronidase in clinical patients. To account 
for our negative findings, several possibilities may be considered. It may be that 
in the rat hyaluronidase does not produce the urinary colloidal changes observed 
in human beings. No observations on the colloidal activity of the urine in the 
rat are available, however. It may also be objected that by the use of a foreign 
body the action of hyaluronidase is in some way antagonized or sidestepped. 
It will be remembered, however, that for most of the time in these experiments the 
urine was not bathing a foreign body but was rather in contact with a stone 
that had formed an encasement around it. Consequently either hyaluronidase 
becomes ineffective in the presence of a stone, or the foreign body, even though 
bulled in a stone, is still able to antagonize the action of hyaluronidase. This 
latter possibility seems unlikely to us. Finally, hyaluronidase may have failed to 
inhibit stone formation because its action was over-powered by the stiong 
stimulus provided by the presence of a foreign body in the bladder. These expeii- 
ments may therefore mask possible action by hyaluronidase. In this connection 
it may be said that in previous papers several methods have been describe t ia 
are capable not only of preventing stone development on a foreign bod)' but e\ en 
of dissolving previously formed stones. 

In view of these possible objections, our experiments cannot be taken asi ® 
validating the notion that hyaluronidase prevents stones. Unless hyaluiom ase 
can be shown in other types of experiment to exert a preventing effect, ve vn 
have to await the results of observations on a sufficient number of human patien s 
with adequate controls before a satisfactory statistical evaluation of its effective 
ness can be made. 

SUMMARY 

It has recently been suggested that hyaluronidase may be an agent capable 
of inhibiting urinary stone formation. This experiment was done to test ic 
effectiveness of hyaluronidase in preventing the development of stones aiouw 
foreign body nuclei in the bladders of rats. Daily injections of hyalui onua-c 
were given to one group of rats and the amount of stone formed aioun 1( j 
foreign bodies was compared to the amount formed in another group of con ro 
rats not receiving hyaluronidase. Stone production in the 2 groups was cssen 
tially the same, indicating that at least in this type of experiment hya 1mon> 
is without effect. 
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PEPTIC IXFARCTIOX IX OXE IODXEY AXD ECTOPIA 
OF THE OTHER 

T. DE LA MAZA and F. VEGA DIAZ 
From the Departments of Urology and Geriatrics. General Hospital. Madrid, Spain 

We recently have had occasion to study a clinical case -which we have decided 
to publish because of its exceptional interest. 

The patient was a 70-year-old woman, a widow, born in Yaldepenas, where 
she lived. There was little personal background history. At the age of thirty 
she had a febrile process with high temperatures and sudden rises, which per¬ 
sisted throughout three months and was diagnosed as malaria. Later, she had 
only suffered from pyorrhea with frequent gum abscesses and apicular granu¬ 
lomas. She had had several normal pregnancies. 

The trouble for which she consulted us began after she had had acute gingivo- 
alveolar suppuration, about forty days before we saw her. In these circumstances, 
a febrile picture set in. The bouts of fever were preceded by violent shivering 
and followed by profuse sweating. There were sudden rises of the temperature 
to IMF, accompanied by pain in the right lumbar region. Without any accurate 
diagnosis, which was impossible since she lived in the country, she was ordered 
treatment by penicillin, streptomycin, and sulphodiazin, and was given 10 m. 
units of the first and 10 gm. of the second in the time mentioned. The fever 
graph was only slightly modified and the general septic condition became more 
marked again. She had a bout of anuria which lasted three days. In the many 
analyses which were done in this time, a marked leukocytosis always was found 
(with an average count rate of 20,000). intense polynucleosis (from S9 to 94 per 
cent), a very high sedimentation rate, and a blood urea rate of 0.62 gr. 

In these circumstances, one of us (F. V. D.) saw the patient for the first time. 
He found her obese, plethoric, virilescent. sweating profusely and with a high 
temperature (104.3F). Xo anomaly whatever was found in the respiratory 
system. In the circulatory, tachycardia was found (102 p.m.) with hard and 
flexuous arteries, a systolic murmur in the second right intercostal space (aortic 
focus), of atheromatous type, and normal blood pressures (140 SO). All the 
rest of the examination was negative, but for slight pain on palpation at the 
inferior pole of the right kidney (costolumbar and subcostal points), which 
became more marked when breathing deeply. 

In view of the “needle” type of fever and the renal localization of the only 
examination datum, he gave a hypothetic verdict of possible renal infarct, which 
was almost certainly septic, and requested the collaboration of the other author, 
the urologist (T. de la XI.). who ordered the necessary examinations and tests. 
A thorax radiography done to make sure there was no pathological focus that 
might have similar clinical manifestations and to discover any disorders that 
might Ire related to a renal process, proved normal, showing onlv the natural 
signs of plethoric constitution. 

In the clinical examination, apart from the aforementioned pain, a slight left 
concavity of the column was found and the psoas line was missing on this side. 
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Excretory urography: At the end of 7 minutes, we saw the right pelvis slightly 
faulty with unclear contour. No elimination was observed on the left side. 
The bladder gave a normal contrast. At the end of 15 minutes the images were 
as before. See figure 1, A and B. This pyelographic study enabled us to suggest 
a diagnosis of aplasia of the left kidney or perhaps autonephrectomy due to the 
septic process suffered by the patient when she was thirty. But subsequent 
examinations set the problem in another way. 

By chromocystoscopy we found a vesical capacity of 300 cc, with a sound 
mucosa, the right ureteral orifice like a vaulted niche, with a strong elimination 
of blue at the end of four minutes. After 9 minutes, there was weak and dribbling 
elimination on the left side. In view of this, we thought it indispensable to do 
bilateral catheterization, which was carried out. A catheter passed on the right 



Fig. 1. A, excretory urogram. Left side negative. Right side, slight conce sists 

faulty pelvis (film after 7 minutes). B, excretory urogram. Absence of eh * Left 

on left side. On right side, slight increase of concentration. C, retrograde py 6 • of 
kidney ectopic with bifid hydronephrosis. Right kidney in first degree p » 
large collectors in middle calyx (infarct zone). 


side without any difficulty up to 15 cm., noth rhythmic ejaculation, n e e 
side, an obstacle appeared at 9 cm.; this was overcome, and there was con inuo 
elimination, accentuated on exertion. In 30 minutes we collected 10 w* ' 
right side and 30 cc on the left. These facts indicated the necessity of ie io„ ia 
pyelography, which was done with 8 cc on the right side and 12 cc on c ^ _ 
Examination of the catheterized specimen from the right kidney. urea, 
gr. and chlorides, 6 gr., noth abundant cells and eiythrocytes, but withou <= en ” 
Left kidney: urea, 8.2 gr.; chlorides, 3 gr., cells and erythrocytes witiou P) 

cytes or bacteria. . , 

Bilateral retrograde pyelography (supine): Left kidney, ectopic, ni 
hydronephrosis. Right kidney, festooning of the lower and midcle cajx 
infiltration of opaque material in the corticomedular zone. 3 he films ta -en ^ 
the patient erect showed only a slight right displacement, where a g iea ^ 
filtration of the opaque material was seen in the lowest third. See gu re 
The ensemble of data from the urological examination allowed us to fA 
conclusion that the clinical picture was due to infarctation of the rig i ’ K 
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and the subsequent confirmation of this seemed highly interesting to us. There 
was ectopia of the left kidney with normal functioning at the latter, which does 
not permit it to be diagnosed as pathological. 

In face of the patient’s septic picture and clinical refractoriness to antibiotics 
we decided to operate. After the patient had been suitably prepared and spinal 
anesthesia done, an ample lumbotomy was carried out and after some 15 cm. 
of fat had been cut through and the renal capsule was reached, and Gerota’s 
zone, we easily freed all the renal surface, except the lowest third and the middle 
one, where the capsule was found adhered. On its being separated, an area of 
some four square centimeters was found to be blackish brown in color, fluctuat¬ 
ing and macerated. Puncture of this only enabled us to extract a muddjr exudate. 
The thickness of the infarct, determined by the depth at which the needle stopped 
extracting fluid, was about 3 cm. The rest of the parenchyma appeared ab¬ 
solutely normal. The fluid was extracted for bacteriological analysis. Electro¬ 
coagulation of all the damaged area was done, a drainage outlet being left and 
the area being closed at three levels. 

The extracted hemorrhagic fluid proved totally sterile, no germ grew in it 
and only organic detritus and parenchyma residues appeared. 

The postoperative course was excellent. Twelve hours after the operation, the 
temperature had dropped to 100.4F and in 36 hours it had gone down to 97.7F, 
without any fresh rise. 

The patient was discharged as cured 7 days later. 

COMMENTS 

One of the authors (T. de la M.) has so far had occasion to study 3 cases of 
kidney infarct, including this one. All three were quite different in all respects. 
The first was a case of genuine anthrax, with the edges eaten away by the 
pathological virulence of the local affection, and the clinical circumstances of the 
case made nephrectomy indispensable. The second case was one of perinephritis 
which, after being operated on, continued to show a highly septic febrile picture. 
A suppurating renal cavity was found at the next operation. The extension and 
depth of the anatomical lesion also caused renal enucleation. 

In the first 2 cases, which occurred before the advent of antibiotics, the 
clinical picture seems to have possessed a septic gravity which the present case 
must have lacked, for it was treated a long time with enormous doses of peni¬ 
cillin and yet gave an invariable septic picture. The absolute negativity of 
cultures of the fluid from the puncture of the infarct and the preparations 
studied, proves that the antibiotics were useful, since they sterilized the infarctic 
focus. But, nevertheless, they hardly modified the clinical picture, which per¬ 
sisted in the same febrile form, and with the same bad general condition and 
biological reaction (leukocytosis, polynucleosis, high sedimentation rate, etc.). 
I his clinical fact allows us to establish two inferences: First, that septic lesions 
of the kidney may continue to give a clinical picture of a clear septic appearance 
when they have already become sterile, a thing we can only attribute to one of 
the two following causes: A) to a reaction of the organism following the reab- 
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sorption of the detritus and products of the local autolysis; B) the passage of 
oxine into the blood. Second, that if, as experience proves in the other systems 
of the organism, antibiotics can modify the clinical pictures and sometimes 
mask a syndrome with the appearances of a cure or improvement which does not 
actually exist, in other cases, like the one here surveyed, even when they sterilize 
the lesion they do not alter the clinical picture, which, for other— but no longer 
septic — reasons, continues to display'- the same signs of malignancy and apparent 
infectiousness. This fact is very telling in these septic lesions of the renal paren¬ 
chyma and no other organ of the body can, perhaps, bear comparison with the 
kidneys in this respect. In the same way, it may be thought that some clinical 
pictures which are sometimes attributed to bacterial resistance to antibiotics 
are due to a similar cause as that of our case here set forth. So it results that 



Fig. 2. A, excretory urogram of norma 1 size. Evident proof of infarcted zone by fcs 
ing and blurring of contours. B, excretory urogram with 45 degree inclination plan ■ 
fee ted zone is blurred and opaque material perceived between medullar and cortical. 

antibiotics can sterilize a septic renal infarct and even prevent its turning into 
perinephritis, but they may not modify a clinical picture which can only e 
corrected by other means (surgical ones). 

It is impossible to establish the pathogenetic nature of the infarct. It seems o 
us excessive to attribute a definite “clinical morphology'” to infarcts according o 
whether they are arterial, venous, or traumatic, as Regan and Crabtree (1 1 

advocate. In the first place, because this precise delimitation of the anatomica 
morphology' is somewhat questionable and, above all, because we do not secji 
single datum which may have a pathognomonic significance of each type 0 
renal infarct, since the clinical data for the simple diagnosis of infarct atiov. arc 
also questionable. Neither the renal function tests, nor the excretory urogiaP 1 * 0 
images, nor the analytical findings in the urine (unilateral bacteriuria, a ' ,inru 
nuria, or hematuria, etc.), nor much less even the clinical picture can £ ue 
guidance that is beyond discussion. If in this case we had tried to diagnose on w 
strength of the first pyelographic study' or the chromocystoscopy, we shou 1,0 
have succeeded in diagnosing the renal ectopia nor clearly' seen the existence o 
renal infarct. Perhaps we should not have operated, either, because of the unc 
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tional inexistence of the left kidney and because we believed that the diseased 
kidney was the ectopic one since the concavity of the spine was on this side. 
Even normality on examination cannot be taken as excluding the possibility of 
renal infarctation. 

From the etiological standpoint we cannot come to definite conclusions. In 
this case, the generalized arteriosclerosis and the multiple foci in the gums and 
dental granuloma with which the patient was affected may have been the cause 
of the process through a simple bacteriemia, as happens in the majority of ex- 
trareual infections, however distant they may be. 

The radiological study is much more important to us. The existence of 
festooned zones in the pyelographic opaque material, in the ascending image, 
in the cortical or modular region or both, by reflux of the large collectors, may 
provide a diagnostic datum of renal infarct (fig. 2). We believe that the presence 
of this datum in association with a septic clinical syndrome of possible renal 
localization (“needle” fever of “urinous” type, lumbar pain, characteristic 
concavity of the dorso-lumbar column, —A lathe's or Chevassu's signs—) may give 
the diagnostic key to a renal infarct. 

There is one therapeutical consideration which our present case calls for. 
Up to now, total or partial nephrectomy is systematically done, as seen in the 
above-quoted review of Regan and Crabtree. The absolute euTe achieved in our 
case by electrocoagulation, with disappearance of the fever in 36 hours’ time 
and the normalization of all the clinical phenomena, allows us to advise this 
practice hi all similar cases, especially when, after a prolonged and intensive use 
of antibiotics and chimiotherapics, it is suspected, and possibly confirmed, by 
means of a frottis, that the infarct is sterile. We shall be told that we can never 
absolutely assert that an infarct is sterile, and that haste in operating precludes 
the adoption of attitudes which might be dangerous: but with all the anti¬ 
bacterial means now at our disposal, this attitude can be advocated as regards 
future cases as conservative therapeutics of the kidneys. 

coxcinrsioxs 

We present a clinical case of right renal infarct with ectopia in the left Jddnev 
in which diagnosis was done on the clinical picture and the radiological image. 
As regards the existence of ectopia in the other kidney, the noninfarcted one 
the complementary urological tests gave results which might have lent them¬ 
selves to confusions. The authors consider the localized festooning of the pvelo- 
graphic opaque material as of almost pathognomonic value. They draw attention 
to the fact that a clinical picture of clear septicity persisted in an infarct which 
had been made sterile by the previous treatments with antibiotics. For simil a r 
cases that are very much localized and suspected of being sterile, they advise 
electrocoagulation instead of the classic nephrectomv. 
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aneurysm of accessory renal artery 

HAROLD A. CHAMBERLIN* and MICHAEL S. HOVENANIAN 

From the Department of Urology, Tufts College Medical School and the Urological Service, 
Ml. Auburn Hospital, Cambridge, Mass. 

In recent years more and more frequently aneurysm of the renal artery has 
been recognized and treated as a clinical entity. It has become possible to diag¬ 
nose this condition because of specific radiographic changes. Nevertheless, 
aneurysm of the renal artery must be considered as a relatively rare disease since 
less than one hundred cases have been reported in the literature. 1 In this paper 
an additional case report of aneurysm of a renal artery is being presented for two 
reasons: 1) The clinical diagnosis of aneurysm was made possible because of 
specific radiographic changes; 2) The aneurysm subsequently proved to have oc¬ 
curred in an obliterated accessory renal artery. 


CASE REPORT 


A. G., a 40 year old white man, was admitted to the Mt. Auburn Hospital, 
July 12, 1951 because of dull pain in the left upper quadrant. He had had no pre¬ 
vious urinary symptoms and had enjoymd good health. At the age of eighteen, 
following a severe streptococcus infection of the right middle ear, the patient 
noted the appearance of multiple “purple spots” on the nose, lips, and ears. A 
possible significant fact brought out in the family history was that his mother 
had experienced repeated, severe nose bleeds since childhood. Telangiectases of 
the nasal septum were found to be the source of these hemorrhages. 

Physical examination disclosed a well developed and nourished adult male. 
On the distal half of the nose, the cheeks, the chin, and the mucosa of the lips 
there were multiple, punctate, bluish-red spider nevi. The heart and lung fields 
were normal. Blood pressure was 134/76. There was moderate tenderness with¬ 
out spasm in the left upper quadrant but no masses could be palpated. The 
external genitalia were normal, rectal tone was good and the prostate gland vas 
not enlarged. 

Erythrocyte count was 3.74 million with 11.6 grams of hemoglobin. Y ite 
blood count was 10,700 with a normal differential. Blood smear demonstrate 
slight achromia. Platelets were normal. Hinton was negative. Voided urine speci 
men was yellow, clear, specific gravity 1.012, no albumin, no sugar, 2-4 16 
blood cells per high power field, but no pus cells or organisms were foun m a 
methylene blue stain of the sediment. Culture of the bladder urine was stenc. 
The nonprotein nitrogen was 33 mg. per cent. Test for occult blood in the stoo 
was negative. 

Excretory urograms on the day after admission revealed prompt excre ion 
and good concentration of the dye with a normal filling of the calyces, pe' cs, 


Read at meeting New England Section, American Urological Association, Bos o , 

Novembers, 1951. 

* Deceased December 13, 1952. . . , „ in rena l 
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and ureters A eircular area of calcification. 2 cm. in diameter, could be seen 
just in front of the lower pole of the left kidney at the level of the second lumbar 
vertebra (fig. 1. A and B). A lateral view identified this ring to be anterior to 
the renal pelvis (fig. 1. C). Larainograms placed this shadow in the same plane 
as the kidney pedicle. Although a calcified lymph gland could not be excluded, 
it was believed that the patient had an aneurysm of the renal artery. 



anterior to left renal pelvis 



Fjg 2 Diagrammatic drawing of normal kidne> and accessory artery with aneurysm 

On the fourth hospital day catheterization of each ureter was carried out and 
individual kidney functions determined. Phenolsulfonphthalein appeared in 3 
minutes with a 15 per cent concentration in 15 minutes bilaterally. 

Tlie patient's symptom 0 f pain in the left upper quadrant subsided on the 
second hospital day and did not recur. However, in view of the calcific shadow in 
the urograms, a diagnosis of aneurysm of the renal artery was stronsdy supported 
and surgery advised. Operation was carried out on rhe seventh hospital day. 
Renal exploration a as performed through a left fiank incision. After mobiliza¬ 
tion of the kidney the calcified structure anterior to and below the renal pedicle 
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Fig. 3. A, photomicrograph of aneurysmal sac after decalcification. Note thick media 
and internal elastic membrane. X 12. B, internal elastic membrane and muscular media 
are well delineated. X 100. 

was readily isolated and found to be entirely independent of the main renal 
artery (fig. 2). The calcified mass did not pulsate. It consisted of a main afferent 
channel and several efferent branches having the consistenc} r of blood ves e cls. 



aneurysm of renal artery 


365 


These channels were ligated and divided but no blood was found to course 
through the luniina. The calcified structure was then removed. 

The operative incision was then closed with drainage. The patient’s postopera¬ 
tive course was uneventful and he left the hospital on the eighth day after sur¬ 
gery. asymptomatic. 

The pathologist. Dr. H. Edward MaeMahon, reported the following: “The 
specimen consists of a cystic structure measuring 1.5 by 1.5 by 0.7 cm. At one 
point there is a small opening through which a probe can be passed and a hollow 
lumen discerned. On cut section the wall of the specimen is focally calcified. 
Histological study after decalcification demonstrates that the wall of the cystic 
structure is that of a poorly formed necrotic vessel (fig. 3. A). The better pre¬ 
served areas show a thick media of smooth muscle cells and a prominent internal 
elastic membrane (fig. 3. B). Calcification and atherosclerotic changes have 
destroyed a good part of the wall of the vessel. There are no blood cells in the 
lumen of the structure. 1 ' 

The histologic diagnosis was aneurysmal dilatation of a poorly formed artery 
with secondary degenerative changes and calcification. At the time of surgical 
removal the vessel was not functioning. 

DISCUSSION 

The occurrence of an aneurysm in an accessory or polar renal artery is indeed 
a rare condition. Polar renal vessels occur in about one in seven kidneys, ihe in¬ 
ferior polar vessels sometimes causing ureteral obstruction. Xo obstruction was 
present in the case presented. 

Aneurysm of the renal artery when calcified usually forms a ring-like shadow 
with a radiolucent center and a periphery which may or may not be entirelv 
calcified. Lateral x-ray views demonstrate that the calcified ring of an aneurvs- 
mal sac is anterior to the renal pelvis. Laminograms are often of value in fixing 
the ring shadow to be in the same plane as the kidney pedicle. X-rays in this 
case demonstrated the calcific shadow to be nearer to the lower pole of the kid¬ 
ney whereas the normal renal arteiy enters the hilum at the center of the kid¬ 
ney. At operation the low position of the calcified ring was demonstrated to be 
due to the occurrence of the aneurysm in an accessory, polar renal arterv which 
entered the parenchyma at the lower pole. Since no blood coursed through the 
vessel and the aneurysm did not pulsate the artery had undoubtedly obliterated 
itself spontaneously. 

Nephrectomy did not have to be performed as the main renal blood supplv 
was intact and the aneurysm was readily accessible and easily removed. 

SUMMARY 

A ease^ of aneurysm of an accessory renal artery is reported. This case is of 
unusual interest because the aneurysm occurred in an accessorv renal arterv 
which at the time of surgical removal was obliterated and nonfunctioning. ' 
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FRACTURE OF GIANT URETERAL CALCULUS 

CARL E. BURKLAND 

Giant ureteral calculi (cigar stones of the ureter) are uncommon, but fracture 
of such a stone in the living patient is still more unusual. "We wish to report a 
case of a giant ureteral calculus in which the history of the stone covers a period 
of 32 years. A week before we saw the patient, the calculus fractured and caused 
considerable pain. 

CASE REPORT 


A. W., a married white woman, 53 years old and an employee of a local air 
base, was first seen on July 25, 1951, complaining of severe pain in the right side 
of the abdomen. Family history was noncontributory. Past history revealed good 
general health with no serious debilitating illnesses or injuries. Tonsillectomy 
was performed at 24 years of age. In May 1950, a benign calcified duct of the 
left breast was removed. She had been bothered with chronic constipation and 
flatulence for several years. There were no urinary symptoms previous to present 
illness. She has been married 4 times, to the present husband for 4 years. She 
has one female child, age 32 years, Jiving and well. She has always drunk a con¬ 
siderable amount of water and never much milk or alcohol. 

The present illness began in February 1919, when the patient had an attack 
of severe pain in the right side following delivery of her first and only child in 
Georgia. The pain persisted along with frequency of urination, and in March 
of 1919 she was hospitalized. X-rays made at this time revealed some small stones 
in the lower right ureter. Cystoscopy was performed, but the stones were not 
recovered. Cystoscopy was then repeated twice a week for the next 3 months, 
olive oil was instilled into the ureter and she finally passed one small stone. Open 
surgery was advised, but not accepted. 

She got along fairly well afterwards, but would have occasional attacks o 
back pain once or twice a year until 1922 when she suddenly began to feel muci 
better with no pain or urinary symptoms. She suffered no difficulty until 1 
when she was seized with a severe pain in her right side while in Atlanta, Gcoigia 
and was hospitalized. An x-ray revealed a large stone, about 3 inches long, m 1C 
right ureter. Surgical removal was advised, but not accepted. She felt bettci 
and from 1943 to 1950 had no attacks of pain or urinary symptoms. She "ns 
quite active, worked as a clerk and taught folk dancing for many years. " 
September 1950, she had a plain film of the abdomen taken for a check up anc i 
showed a very long stone in the right ureter (fig. 1, A). She was asymptoma ><' 


at the time and nothing was done. 

Her immediate present illness began on July 18, 1951, which was her wet ( mg 
anniversary. She went out on a party with her husband and later that evening, 
while having intercourse with her husband, severe pain developed in *hc,iig^ 
side accompanied bj r nausea. Sedatives were prescribed, but the pain P e ' K,s ’ 
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and on July 23, 1951, intravenous urograms were made which revealed fracture 
of a giant ureteral calculus in its mid-position and no function through the light 
kidney (fig. 1. B). The left, kidney and ureter appeared normal. The pain in the 
rwlit side became much worse; cystoscopy was done, but no catheter could be 
passed up the right side. On July 29, 1951 she was admitted to the hospital. 
Temperature, pulse and respiration were normal. Blood pressure was 11S/72. 
Moderate tenderness was elicited in the right flank and side, but no masses or 
organs were palpable. Laboratory data: Hemoglobin, 14.1 gm.; white blood 
count, 7,600 with normal differential count; urinalysis: albumin, 1 plus, many 
white blood cells, few red blood cells, few mixed bacteria (Aerobacter coli and 



Fig. 1. .4, plain film showing giant ureteral calculus, 16 cm. long, in right ureter. B, 
excretory urogram showing fracture in midportion of giant ureteral calculus. Xo function 
of right kidney but normal left kidney. 


Streptococcus faecalis): nonprotein nitrogen, 31.5 mg. per cent: fasting blood 
calcium, 9.6 mg. per cent: blood phosphorous, 3.4 mg. per cent. 

Xephro-ureterectomy was advised, accepted and carried out. A small extra- 
peritoneal incision was made in the lower right quadrant to free and isolate the 
lower half of the ureter. Then the patient was turned with the right side up and 
through the usual lumbar incision, a hvdroueplirotic kidney together with a 
dilated ureter, which was filled with the large calculus (16 cm. long) and a smaller 
stone were removed in one piece (see fig. 2). Manipulations during and following 
surgery broke the rather fragile stone into several pieces. She stood the pro¬ 
cedure well, her wounds healed per priman. and her entire convalescence was 
uneventful. She left the hospital on the tenth postoperative day. 

Since then she has remained very well and symptom free with clear urine. 

Pathological report: The right kidney measured S.5 by 3.5 by 3 cm. The major 
portion of the kidney parenchyma was reduced to a mere shell, measuring 0.3 
cm. in greatest tlu'ckness. The calyces were all dilated and saccular. The ureter 
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was markedly enlarged and thickened and measured 15 cm. in length. Palpable 
stone was felt running the entire length of the ureter. Upon opening the ureter 
at the distal end there was found a stone which had been fragmented in two 
places and when reconstructed, it measured 8.5 cm. in length and 1.2 cm. in 
greatest diameter. The surface was granular and blackish brown, the broken 
end revealed a concentric pattern of hard, brownish gray crystalline material. 
In the upper portion of the ureter a second stone rvas found which was also frag¬ 
mented in two places, measuring 7.5 cm. in length and 1 cm. in greatest diameter. 
The distal portion of the stone was smooth and round and contained a cap of 
yellowish gray crystalline material covering the major portion of the stone which 
was brownish in color. The ureter was thickened, focally hemorrhagic, and inti- 



Fig. 2. Photograph of right kidney and entire ureter containing stone 

mately attached to the stone in the lowrnr portion. The ureter measured 3 cm 
in greatest circumference. , 

Microscopicall 3 r , sections from the kidney proper revealed a marked atrop J 
of renal parenchyma. The majority of the ducts present had the so-calle J 
roid appearance” being markedly dilated and filled with a deeply aci op 1 ! <j 
colloidal material. The interstitial tissue exhibited marked fibrosis an 
infiltration with lymphocytes. The parenchymal arteries exhibited a mai 
hypertrophy of the muscle coats. An occasional glomerulus was pi esent v » c 
presented a marked hypertrophy of the glomerular tufts. The pelvis of the ’> ne 7 
shov r ed a severe chronic inflammatory reaction and a severe fibrosis. 

A section taken through the lower portion of the ureter revealed extensn e eio^ 
sion of the epithelium and compressional necrosis of the underlying tissue.^ ^ 
several areas the transitional cell epithelium was intact, and there was no e 
marked squamous cell metaplasia. There was a considerable chronic inflamma ° 
reaction, and the wall showed a marked fibrotic thickening. Analysis °f t e s ° ^ 
revealed it to be composed of apatite and magnesium ammonium p ospi 
hexahydrate. 
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Pathological diagnosis: Cigar-shaped stone of the ureter; chronic ureteritis 
and ureterectasia with focal squamous cell metaplasia; hydronephrosis; chronic 

atrophic pyelonephritis, severe. _ 

Survey of the literature reveals rather feu reports of giant ureteral ealcu 1 . 
In table 1 are listed the authors and the site and size of the giant ureteral calculi 
reported by them. 

Table 1 


AUTHOR 

1 \EAR 

patient’s 

AGE AMD 
SEX 

1 

URETER | 

LENGTH 

OF STOVE | 
IN CM. j 

CIRCUM¬ 

FERENCE 

IV CM. 

WEIGHT 

IN 

GRAMS 

LENGTH 

OF 

m STORK 
IV YEARS 

Rovsing 

, 1901 ] 

3S 

■ 

F 

Left 

IS.00 

— 

15.50 

6-p 

Bovee 

1 1905 ; 

— 

M 

Left 

7.00 

3.S5 

S7.30 

— 

Israel 

1 1907 

: 31 

hi 

— 

17.00 

9.00 

54.40 

4+ 

Fedoroff. 

1909 

j 22 

M 

Left 

19.00 

— 

52.00 

9 

Collmson 

1 1913 

1 29 

F 

Left 

12.50 

— 

50.10 

25 



1 


(2 stones) 1 

6.25 

— 

29.30 


Buerger 

1911 

26 

1 M 

Left i 

10.00 . 

1.6 

— 

— 

Buerger 

1 1914 

, 55 

M 

Right 1 

5.30 1 

1.7 

— 

10 

Speckl'm 

1 1915 

i 4S 

hi 

Left j 

11 00 j 

i — 

51.00 

30 

Abell 

1916 

32 

M 

Right . 

7.50 | 

7.00 

21.00 

— 

Peraire. 

1 1916 

| — 

— 


9.50 

— 

41.00 

— 

Ley 

, 1920 

i - 

— 

— 

7.50 

10.00 

, 66.30 

— 

Kidd 

1920 

, IS 

hi 

Right 

5 63 

3.75 

30.00 

— 

Heath 

1 1922 

' 30 

|m 

Left 

15.00 

, 7.SO 

65. SO 

4-f 

Tennant 

1924 

, 7S 

1 M 

Left 

5.00 

6.00 

66.00 

— 

Reshower 

, 1927 

i — 

1 F 

Left 

12.00 

— 

— 

— 

Jefferson 

192S 

i 49 

|M 

Left 

S.13 

3.75 

109.00 

— 

Carson 

1930 

, IS 

; m 

Left 

11 00 

— 

50.00 

— 



\ 

i 

(2 stones) 

7 00 

1 - 

— 

— 

Cathcart 

1930 

4S 

, M 

Right 

19.00 

! — 

90.00 

IS 

Patch 

1930 

35 

! M 

Left 

4.10 

; n.oo 

31.10 

— 

Grossman 

1931 

. 61 

i F 

Right 

7 50 

, 4.50 

113.00 

64- 

Goldman 

| 1932 

; 17 

i M 

Left 

IS. 00 

1 9.00 

125.00 


F reshman 

! 1932 

! 31 

, M 

Left 

7 60 

3.10 

25. SO 

6 

Taylor 

1934 

, 29 

. F 

Left 

21 50 

— 

45.00 

6 

Woodman 

, 1934 

14 

i M ' Left 

17 50 

— 

_ 

___ 

Muschat & Kaplan 

1937 

40 

F 

Left 

5.SO 

5.25 

43.20 

1 

Mavers 

1910 

25 

’ hi 

Right 

11.00 

S.00 

2S6.00 

15 

McKay & Baird 

1947 

3 

1 hi 

Right 

S.00 

4.50 

_ 

_ 

Burkland 

1951 

53 

F 

Right 

16.00 

j 4.50 

21.50 

32 


C05IMEXT 

In surveying the literature one does not find many instances of giant ureteral 
calculi, but in those presented the history is usually of long standing and most 
of the stones have been on the left side (see table 1). An exception is the case 
presented by McKay and Baird of a giant ureteral stone (8 cm. long) in a 3 year 
old male child. When the description giant should be applied to these calculi 
is usually a matter determined by personal opinion. In table 1 we arbitrarilv 
chose a calculus measuring 5 centimeters or more in length or circumference as 
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the definition of a giant ureteral calculus. Major’s case is the largest reported 
ureteral calculus (weighing 286 gm.) and was successfully removed surgically 
from one of a pair of ureters representing complete duplication of the right ureter 
and kidney. Both of the right ureters as well as the left were greatly dilated. 
Taylor’s patient presented bilateral bifuraction of the ureters and a large, left 
ureterocoele which was completely filled with a portion of the long cylindrical 
calculus which extended into one arm of the divided ureter. Taylor stated this 
was the first time such an association of a stone and congenital anomaly had 
been reported in the literature. It has been pointed out by Muschat and Kaplan 
that there are generally' two types of large ureteral calculi: 1) those formed from 
inspissated pus and originating in the ureter proper and 2) those originally renal 
in origin but which become enlarged after descent into the ureter from further 
deposition of salts thus forming laminated calculi. The stone in our case is repre¬ 
sentative of the second type. The deposition of salts upon calculus arrested in 
the lower ureter causes it to enlarge in all diameters, particularly in the longi¬ 
tudinal, and as it grows upward it often forms a cast of the ureter. 

These large ureteral calculi sometimes cause no symptoms for a long time and 
even if there are symptoms, they do not necessarily suggest the urinary tiact. 
Many of the patients had vague abdominal pain or gastrointestinal manifesta¬ 
tions for several years and it was not until frank lumbar pain, fever, an / or 
pyuria developed that the diagnosis was considered. With increased emp as ' 8 
on the early diagnosis and the proper treatment of urinary tract infections, o 
structions and calculi, giant ureteral calculi will probably not be seen very te 
quently in the future. In a few cases ureterolithotomy was performed wit i g° 0( 
results as in the cases of McKay and Baird, Goldman, and Mayers. In mos o 
the cases, however, the kidney above the stone was either functionless oi 16 
seat of a marked pyonephrosis necessitating nephro-ureterectomy. 

The fasting blood calcium, phosphorous and alkaline phosphatase )n ™ 
patient were normal as they were in all the cases in the literature wieie i®- 
studies were reported. Where analyses were reported, the composition o ^ 
stones was usually mixed phosphates with occasionally calcium car ona > 
oxalate and uric acid in small amounts. . ,^ e 

Our ease is the first presented where fracture of the calculus occurie in 
living patient. The squamous metaplasia found in the lower end of t ie um ^ 
is also of interest as a change probably due to chronic irritation from t re s o 
It may be analogous to the situation in the renal pelvis where squamous ^ 
carcinoma is said to follow not infrequently the presence of a ca cu us m 
pelvis of the kidney. 


SUMMARY 

* * 53 

A case of a giant ureteral calculus which fractured in its mid-portion m 
year old woman is described. A table describing the salient features o g> 
ureteral stones reported in the literature is also presented. 

£901 Capitol Are., Sacramento 16, Calif. 
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A NEW CATHETER FOR POSTOPERATIVE URETERAL SPLINTING 

FEDOR L. SENGER and ADRIAN W. ZORGNIOTTI 

From the Department of Urology, the Long Island College Hospital, Brooklyn, X. Y. 

The purpose of this article is to outline the methods of ureteral splinting fol¬ 
lowed at the Long Island College Hospital, and to present a new catheter for 
postoperative ureteral splinting. 

The frequent need for ureteral splinting after renal and ureteral surgery has 
been outlined by Guttierez, Gibson, Foulds and others. Today, ureteral splinting 
is axiomatic, and is taken for granted by most urologists. 

Following most ureteral surgery involving ureterotomy, it is our custom to 
test the patency of the ureter with a catheter that is then left in place as a splint. 
Before closing the incision in the ureter, we take a conventional ureteral catheter 
and pass the rounded end first up and then down the ureter to assure the patency 
of the lumen. After this, the rounded end is again passed up to the kidney pelvis 
and made to drain. The distance to the pelvis is then noted by the markings on 
the catheter. The other nonrounded, or “square” end is passed down the ureter 
into the bladder. By an easy maneuver the catheter is left in situ, and its position 
readily checked by observing the markings which were previously noted. The 
ureterotomy is closed with 4-0 chromic atraumatic catgut, a small Penrose drain 
is left into the site of ureterotomy about thirty-six hours. The splinting catheter 
has served its purpose in a week, and is removed cystoscopically at that time. 
Failure of drainage of the splinting catheter is indicated by pain and elevation 
of temperature. Should this occur, the catheter is brought out through the ex¬ 
ternal meatus, and by irrigation made to drain properly. Here, too, the catheter 
is removed after a week. 

Two problems arose with this method: 1) The square end of the catheter either 
traumatized the distal ureter as it passed down or could not be passed at a , 
2) in the bladder, it was often difficult to recognize the distal end of the catheter. 
Often a loop of catheter would be grasped with the cystoscopic rongeur, am a 
large portion of the catheter displaced from the ureter. Even a slight donnuar 
displacement would pull the catheter out of the kidney pelvis so that it coul no 
be irrigated. Either would nullify the purpose of the catheter so that the identi i 
cation of the tip of the catheter and its careful removal from the bladder became 
imperative. To obviate these difficulties, with the help of C. R. Bard, 0 
Summit, N. J., and Mr. James A. Vassal - , a two-ended catheter was made, ns 
catheter consists of standard materials, 70 cm. long, and made in 7, 8 anc • 
It is rounded at both ends, with double eyes. The catheter is marked ton ar t' e 
center from both ends. The terminal centimeter at both ends is brightly coloie 
These innovations permit ready passage up and down the ureter, and assure 
identification of the end of the catheter, eliminating the difficulties out met 

The catheter is irrigated by passing a size 20 needle on a syringe into the proxi 
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mal eye, and occluding both eyes with the thumb and forefinger. The catheter 
is attached to drainage tubing by passing it through a nipple on a glass connecting 
piece. 

The catheter and method have the following advantages: 1) easy passage up 
and down the ureter by way of the ureterotomy; 2) ready identification of the 
distal tip cystoscopicaliy; 3) primary closure of the ureterotomy with adequate 
splinting; -4) elimination of use of T-tube, pyelostomy, or nephrostomy with 
drainage, and possible fistula formation; 5) elimination of possible perforation 
of ureterotomy wound with a catheter passed post operatively; 6) decreased 
possibility of infection or pain; 7) multiple catheters may be used, as suggested 
by Gibson. 



Fig. 1. Halftone drawing of catheter 

The only disadvantage is the necessity for cvstoscopic removal. 

This catheter has been used in 4 cases of lower ureteral calculus. The results 
were excellent clinically, and it lived up to our expectations mechanically and 
technically. We recommend its use in ureterolithotomy, stricture and other 
plastic repairs necessitated by trauma, infection, fistula or neoplasm. We do not 
doubt that in the future we will find other uses for tins innovation. 

ST7XIMABT 

The need for ureteral splinting has been reaffirmed. 

The technique of in situ ureteral splinting with primary closure of the ureter 
(elimination of T-tube, pyelostomy or nephrostomy), has been outlined. 

A useful new catheter is offered to simplify postoperative ureteral splinting. 
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PERICYSTITIS 

BUDD C. CORBUS, Jr. 

From the Urological Service of Si. John’s Hospital, Fargo , North Dakota 

Pericystitis is an inflammation of the cellular tissues around the urinary 
bladder. It may lead to cellulitis or to suppuration, and it may follow inflamma¬ 
tion of the bladder itself, or spread to it from adjacent tissues or organs. This 
condition can be primarily bacterial in origin, or it may take the form of an aseptic 
process as a complication of a degenerating neoplasm or of a mechanical trauma. 
Campbell has described a variety which follows removal of the rectum and 
produces a rigid bladder which cannot empty completely, but which does not 
lead to pyuria. The literature on pericystitis has been reviewed thoroughly by 
Winsbury-White and by Goldstein and Abeshouse, and will not be discussed 
further in this brief communication, the purpose of which is merely to call at¬ 
tention to an unusual case of pericystitis due to osteomyelitis of the ischium. 

CASE REPORT 

C. R. H., a well developed and nourished white man of 32, was admitted to 
St. John’s Hospital in Fargo, North Dakota on August 12, 1947, complaining of 
recurrent pymria of 1 year’s duration. He had had an acute osteomyelitis of the 
right ischium in 1942. A contracture of the vesical neck had been resected by the 
writer in March 1947. 

On admission the temperature was 101 .4F and the pulse 100. The morphology 
and urea nitrogen of the blood were normal. Urinalysis showed albuminuria 
grade 3 as well as 10 to 15 red and 15 to 20 white blood cells per high P°" cre( 
field. Definite tenderness without muscle spasm was present in the right lo'wr 
quadrant of the abdomen. Rectal examination disclosed a smooth, firm, s ig J 
tender mass above and to the right of the prostate gland. ^ 

Cystoscopic examination revealed a diffuse bullous edema of the right ua 
of the bladder with conspicuous reddening of the mucosa. Divided specimens o 
urine rvere free from pus and sterile on culture. Retrograde pyelograms " we 
normal, but there was evidence in the roentgenogram of chronic osteomyei 
of the right ischium with sequestration (fig. 1). . 

The patient w y as seen in consultation at St. Barnabas Hospital in j\Iinneap° 
by C. D. Creevy, M.D. on September 13, 1947. The findings at cystoscopy " c ^ 
identical with those just described. Biopsy of the inflamed vesical mucosa s 
only' subacute inflammation. The diagnosis of cystitis secondary to extension to 
osteomyelitis of the right ischium was confirmed, and removal of the a ec 
ischium with drainage of the abscess were recommended. 

The involved ischium was removed at St. John’s Hospital in Fargo in coa 
tion with Dr. Joel Swanson, orthopedic surgeon, on September IS, 1 <■ ^ 

pathological report was as follow's: “The gross specimen consists of t nee 
ments of softened bone. Microscopic: There is considerable destruction o 
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with sequestration. In some areas the bone has lost its noimal characteristics 
and appears to be undergoing absorption. Osteoclastic activity m these areas 
i, intense. In other areas new dense bone is being laid down. A minimum of poly¬ 
morphonuclear infiltration is present. Diagnosis: Chrome osteoim elm s . J. . 
LeMar. pathologist." 




Fig. 1. Osteomyelitis of right ischium 

By the tenth postoperative day it was evident that the perivesical abscess 
was not draining adequately through the perineum. It was therefore evacuated 
through a median suprapubic incision, a Penrose drain being left in place. Staph¬ 
ylococcus aureus was cultured from the pus. Antibiotics were administered and 
both wounds healed rapidly. The patient was discharged from the hospital one 
week after the second operation. The abdominal discomfort had disappeared 
and the unne was normal. He has remained perfeetly well for the past five years. 
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He has declined to submit to cystoscopic examination, but the urine has re¬ 
mained normal, as was an excretory urogram in March 1951. 

SUMMARY 

A case of chronic purulent pericystitis (perivesical abscess) secondary to chronic 
osteomyelitis of the ischium is presented. 

Since five years have elapsed since operation, it seems reasonable to assume 
that the patient is cured. 

304 Black Bldg., Fargo, N. Dak. 
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A CLINICAL AND PATHOLOGICAL STUDY OP CARCINOMA 
OP THE URINARY BLADDER 

JAMES H. HEJTMAjSfCIK. and JOHN H. CHILDERS 

From the Departments of Urology and Pathology, University of Texas Medical Branch, 

Galveston, Texas 

The proper evaluation of carcinoma of the urinary bladder from the standpoint 
of therapy and prognosis is difficult, and in spite of extensive clinical studies, is 
not decisively settled. Although of value in diagnosis and histological grading, 
many surgical specimens do not give the answer to the significant problem of 
degree of penetration and spread. Ash concluded that a satisfactory system of 
grading tumors, particularly the papillary ones, was very difficult to devise be¬ 
cause of the great variance between the clinical course and histologic picture. He 
stated that the most practical method of grading was based on a combination of 
physical findings and the histo-pathological examination. Graves, Buddington 
and Thomson found that biopsy reports provided confirmatory evidence for the 
clinical diagnosis of cancer, but presented no close agreement noth the grade of 
malignancy as determined by the pathologists from the final specimen. Berry 
and Hamilton reported that a biopsy obtained by the resectoscope, properly 
taken and correctly prepared, gave accurate information on bladder tumors and 
compared-favorably with those taken at operation. Jewett stated the incidence 
of extravesical spread was directly proportional to the depth to which the tumor 
had penetrated the bladder wall. The clinical determination of the depth of pene¬ 
tration of the bladder wall may provide the index of potential curability. Kerr 
and Colby believed that the actual microscopic evidence of muscle invasion was 
significant and considered that clinical impressions were considered inaccurate. 
Yet, in the postoperative specimens of 700 cases of carcinoma of the bladder, 
they found only 135 tumors with adequate sections and follow-up for study. 

THE PRESENT STUDY 

In an attempt to correlate clinical grading, histological classification, and mi¬ 
croscopic grading of bladder tumors noth treatment and prognosis, 96 consecutive 
cases of malignant neoplasms of the urinary bladder treated at John Sealy Hos¬ 
pital from 1940 to 1950 have been analyzed. These cases were consecutive and not 
selected, for it is believed that if the grading is to have any practical significance 
it must be applicable to almost every case of bladder tumor, and not only when 
the entire thickness of the bladder wall is submitted for stiuhv 
Since the clinical grading was used as the primary guide for treatment and 
prognosis, the tumors were divided into four categories according to the clinical 
estimation of the depth of penetration of the bladder wall. This was then com¬ 
pared to the actual microscopic determination of muscle invasion and to the histo¬ 
logical grading. The clinical and microscopic invasiveness of a neoplasm were 
thus based largely on Jewett’s method of classification of bladder tumors. Grade 
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1 tumors were those which were confined to the mucosa and submucosa of the 
bladder with no evidence of muscle infiltration. Clinically, this was determined 
by the gross appearance of the tumor and its pedicle, the character of the bladder 
wall about the tumor, biopsy specimens when helpful, and bimanual examination 
under anesthesia. Included in the grade 2 tumors were those which gave evidence 
of early invasion of the muscular Avail or, if it was possible to estimate, involved 
less than one-half of the width of the bladder wall. Grade 3 tumors were those 
which were estimated to involve more than one-half of the depth of the muscula¬ 
ture, but which were still confined to the bladder wall. The tumors that had 
extended beyond the bladder wall and into the perivesical tissue or had metasta¬ 
sized were considered inoperable except for palliation and were classified as 
clinically grade 4 tumors. 

The operative specimens in each case were examined microscopically and 
classified according to depth of penetration of the bladder wall. The microscopic 


Table 1. Distribution of malignant neoplasms of urinary bladder according to microscopic 


CLINICAL 

GRADE 

MICROSCOPIC GRADE 

EXTENT OP INVASION 

i 

2 

3 

4 

0 

A 

B 

c 


I (17) 

12 

4 

i 

0 

8 

8 

1 

0 


II (34) 

11 

14 

7 

2 

16 

5 

6 

3 


III (26) 

3 

7 

12 

4 

3 

3 

4 

6 


IV (19) 

1 

3 

11 

4 

8 

1 

0 

1 

_ 


* Invasion indicated as follows: O—Unable to determine invasion in tissue su mijji 
for micioscopic study. #—Invasion of muscle present but depth could not be determine 
A—Submucosal infiltration. B—One-half of muscularis. C—Greater than one-ha o m 
cularis but still confined to bladder wall D—Perivesical infiltration. 


invasion of specimens was graded as A, B, C, and D with the criteria simi m o 
the clinical classification of 1,2,3, and 4. The histological grading of the neop 
was based on the cellular anaplasia according to the classification of ia 
Grade 1 represented a neoplasm composed of uniform cells with infiequcn 
toses and absence of invasion. In grade 2 tumors, the cells were thrown into s 
that varied from 7 to 16 layers. An occasional mitotic figure was notec m ^ 
group. Grade 3 or 4 represented more anaplastic lesions, with grade 4 ein 8 . 
most undifferentiated. The histological classification was based on t e 
genesis of the neoplasm. Table 1 presents a general summary of t ic c i 
classes and their respective grading according to microscopic muscle imaS ’ 
and histological grading. . . 

Due to the variability of behavior of bladder tumors, classification o P° ^ 
erative results was very difficult unless the patient was followed until ea 
post-mortem examination with adequate microscopic examination c one. 
then, the effect of the tumor on the general health could not be determine^^ 
absolute certainty in every case. Postoperative results were therefoie c a ^ 
as satisfactory, unsatisfactory, and questionable. The satisfactory cases " CI ° ^ 
who at the time of evaluation or death were free of tumor as fai as con t 
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termined. The unsatisfactory cases were those who were living with uncontrolled 
cancer, or those who had died with cancer, whether or not it had contributed to 
their death. The questionable cases were those in whom it was impossible to 
determine whether tumor was present at the time of study or at the time of death. 
To be classified as satisfactory, the patient had to be followed for at least 1 year; 
otherwise, the case was classified as questionable. It is realized that the follow-up 
interval in many of these cases was not sufficient. Many of the patients died at 
home, and no post-mortem could be obtained. To help in evaluating postopeia- 
tive results, the Commissioner’s Standard Ordinary Mortality Table was used 
to compare the actual survival time of the patients with their average life expect¬ 
ancy when first treated. 

Age, race, sex, symptoms and complications. The average age in these cases was 
62 years, the youngest patient being 34, the oldest 89. Eighty were white and 16 
colored. There were 77 males and 19 females; a ratio of approximately 4 to 1. 

Gross hematuria was a prominent symptom in 80 patients, burning on urina¬ 
tion in 40, frequency in 27, nocturia in 25, urgency in 12, difficulty in initiating 
urination in 7 and suprapubic pain in 5. The average duration of symptoms prior 
to treatment was 12 months; the shortest being 3 days and the longest 5 jmars. 
Forty-three of the cases (44 per cent) showed some degree of urinary tract infec¬ 
tion. Fifty per cent had other complications that had to be considered in contem¬ 
plating a formidable procedure. These complications were largely organic heart 
disease on an arteriosclerotic or hypertensive basis. Upper urinary tract disease 
was not included unless of a serious nature. 

CLINICALLY GRADE 1 TUMORS 

Microscopic vmsdc invasion. In the seventeen clinically grade 1 tumors, there 
was very little discrepancy in the three classifications. A summary of each case is 
given in table 2. In 8 cases (47 per cent), it was impossible to tell by study of the 
postoperative specimens, whether or not the muscle was involved. In eight other 
cases, there was no invasion of the musculature. In only one instance (case 1) did 
the microscopic sections show muscle invasion, and this tumor was also a histo¬ 
logical grade 2. At his original admission this patient was 73 years of age, and he 
lived 9 years with cause of death unknown. Since, by the Commissioner’s 1941 
Standard Ordinary Mortality Table, his life expectancy was 7.6 years, this can be 
classed as a fairly satisfactoiy response. However, he had seven recurrences dur¬ 
ing this time, and 6 years after the original admission, the new growths became 
more malignant clinically, necessitating a partial resection of the bladder. Deming 
reported, in his series of 109 cases, that 7.3 per cent of transitional cell papillomas 
became more malignant as the patients were followed. 

Microscopic grading and classification. Twelve of the 17 patients with clinically 
grade 1 tumors were also classified as histological grade 1, and of these, only one 
was seen with one or more recurrences. Four of these seventeen tumors were 
histologically grade 2 and interestingly all four of these patients had one or more 
recurrences. Only 1 case (Xo. 17) was classified as a histological grade 3. It was 
unfortunate that this occurred in a patient 89 j'ears old with severe arterioscle- 



Table 2. Malignant neoplasms of urinary bladder, 96 cases 


CASE 

NT7MBER* 

HISTOLOG- 
[ ICAL GRADE 

EXTENT O 
INVASION" 

F SURVTVAI 
( IN' YEARS 

LIFE EX- 
PECTAXC 1 
YEARS§ 

CASE 

NUMBER* 

HISTOLOG¬ 
ICAL GRADE 

I 

EXTENT OF 
INVASION'! 

j SOI1UL 
IS \EA8St 

I 

tniEx- 

prcmcT, 


Clinical Grade I 


49-S 

II 

B 

Vl2 

s.o 

l 

II 

B 

9 

7.6 

50 

I 

A 

5 


2 

I 

A 

1 


51 

III 

A 

i 

S.5 

3 

I 

0 

2 



Clinical Grade III 


4 

II 

0 

3 


52-S 

III 

D 

0 

21.3 

5 

I 

A 

2 


53 

II 

B 

X 

7.6 

6 

II 

A 

17 

21.3 

54 

III 

C 

. 0 

23.6 

7 

I 

A 

2 


55 

III 

0 

i 

14.5 

8 

I 

A 

2 


56 

I 

A 

Vs 

3.9 

9 

I 

0 

3 


57 

III 

iff 

'A 

21.3 

10 

I 

0 

2 


58 

III 

C 

l 


11 

I 

0 

1.5 

9.4 

59-L 

IV 

# 


4.7 

12 

I 

A 

Lost 


60 

IV 

D 

Vl2 

13.2 

13 

II 

0 

3 


61 

III 

C 

1 

23.6 

14 

I 

A 

4 


62 

I 

A 

2 


15 

I 

0 

6 


63 

III 

C 

1 

12.1 

16 

I 

A 

2 


64 

III 

D 

0 

12.6 

17 

III 

0 

1 

2.7 

65 

I 

0 

K2 



Clinical Grade 

II 


66 

II 

O 

2 


18 

I 

0 

3 


67 

III 

» 

7 


19 

I 

0 

12 


68 

IV 

D 

Lost 


20 

I 

A 

3 


69 

III 

C 

X 

13. S 

21 

III 

c 

% 


70-S 

II 

D 

1 

20.6 

22 

II 

0 

15 


71-S 

IV 

B 

1 


23-S 

III 

B 

m 

12.7 

72 

III 

D 

6 


24 

III 

C 

X A 


73 

II 

B 

6 


25 

II 

0 

i 


74-A 

11 

C 

Vs 


26 

IV 

* 

5 

11. 

75 

11 

B 

3 

0.0 

27 

III 

B 

2 

14.5 

76 

II 

A 

4 


28-S 

II 

C 

2 


77 

III 

% 

2 


29 

I 

0 

3 



Clinical Grade 1» 


30 

31 

II 

I 

A 

0 

m 

6 


78 

79 

hi 

hi 

D 

% 

H 

14.5 

32 

33 

34 

II 

III 

II 

0 

B 

0 

e a 

3 

4 

9.9 

80-S 

81 

82 

hi 

IV 

II 

O 

D 

O 

X 

0 

% 

S.5 

S.5 

8.9 

35 

36 

I 

II 

B 

0 

2 

7 


S3-S 

84 

III 

II 

O 

if! 

Lost 

u 

/4 

26.8 

37 

II 

0 

i 


85 

II 

0 

% 


38 

II 

0 

10 


86 

I 

A 

1 


39 

40 

I 

II 

0 

0 

3 

Lost 


87 

88 

III 

IV 

if! 

O 

H 

Vl2 

8.9 

17_7 

41 

42 

43 

44 

45 

46 

I 

I 

II 

III 

IV 

II 

A 

0 

B 

» 

D 

0 

5.5 

4 

4 

13 

X 

4 

8.9 

14.5 

8.9 

18.4 

89 

90 

91 

92- S 

93- A 

94 

III 

III 

III 

IV 

IV 

III 

D 

C 

D 

D 

O 

O 

0 

H 

0 

0 

U 

0 

15.1 

8.5 

15.1 

9.9 

5.0 

30.9 

47 

48 

II 

I 

# 

0 

2 

3 

10.5 

95-S | 
96 | 

III 

III 

O 
»1 

Vo 

% 

4.7 


* Diagnosed as Transitional Cell or -S—Squamous Cell; -A Adenocarcinom 


Leiomyosarcoma. 

f As defined in Chart I. 

J Sruvival from date of treatment. t j iat ) ia vc 

§ From Commissioners 1941 Standard Ordinary Mortality Table. For cases 

expired. 
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rotic heart disease. He died 1 year later, apparently of arteriosclerotic heart 
disease: no autopsy being performed. However, during this interval, he returned 
twice with multiple recurrences, clinically grade 1 in type. His life expectancy at 
the beginning of treatment according to the Commissioner’s 1941 Standard Ordi¬ 
nary Mortality Table was 2.7 years. All of these clinical grade 1 neoplasms were 
classified as transitional cell carcinoma. 

Only 1 case (To. 6) could be classified as unsatisfactory in response. This pa¬ 
tient died 17 years after initial treatment, at the age of 50. His fife expectancy at 
the time of diagnosis had been 21 years; thus, he had almost completed the an¬ 
ticipated survival time comfortably. Shortly before death he was found to have 
an inoperable tumor of the right ureter although his bladder was free of growth. 
Histologically the bladder tumor was grade 2. It is felt that clinically grade 1 
tumores with a histological grade of 2 or greater offer a distinctly graver progno¬ 
sis than those which are histologically grade 1. 

Results. Of the 17 cases, ten were confined to the lateral walls, six to the tri¬ 
gone, and one to the bladder neck. There was no apparent relationship between 
the location and the degree of malignancy. Eight patients had multiple tumors 
originally and in four instances, there were recurrences. However, in two patients 
with seven or more recurrences, the original tumor was single. 

Twelve patients are known to be living for an average of 3.6 years, and four 
are dead surviving for an average of 7.1 years. Fourteen cases were considered 
satisfactory and free of tumor, one was unsatisfactory, having died of tumor of 
the ureter, and two cases w ere questionable. One of the questionable cases could 
not be followed. The other (Xo. 11) died 1.5 years after treatment, 7.9 veal's short 
of his expected survival. The cause of death was given as cardiac failure. In all 
instances, with these questionable exceptions, the patients had comfortably 
completed practically all then life expectancy. 

CLINICALLY GRADE 2 TUMORS 

Microscopic muscle invasion. Of the 34 clinically grade 2 tumors, in 16 cases 
(47 per cent), it was impossible to deteimine whether the muscle was invaded. 
Twelve (73 per cent) of the 16 cases are living and considered to have been suc¬ 
cessfully treated, haling been followed for an average of 5.S years. One of the 
sixteen (Xo. 32), with a life expectancy of 9.9 years, died of the effects of his 
tumor 6.5 years after initial treatment. Three cases were questionable, two hav¬ 
ing died suddenly with no evidence of metastases clinically. One (Xo. 46) lived 4 
years with a life expectaucy of 1S.7 years, and the other (Xo. 4S) 3 years with an 
expectancy of 10.5 years. One patient could not be followed. 

In the microscopic sections of three patients (S.8 per cent), muscle invasion 
could be seen, but the depth could not be determined. Two cases were considered 
satisfactory; one is firing without incident two years after operation, and the 
other, with a life expectancy of 14.5 years, died 13 years after operation without 
evidence of recurrence. The unsuccessful case, with a expected average survival 
of 11 years, died five years after treatment of widespread metastases. The micro¬ 
scopic sections of 5 patients (14.7 per cent) revealed grade A invasion. Four of 
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these were thought to have been successfully treated after having been followed 
for an average of 3.7 years. One patient (No. 41), with an expected survial of 8.9 
years, died after 5.5 years of generalized tuberculosis. The others are living and 
well at 1.5, 3 and 5 years. One questionable case (No. 51), with a life expectancy 
of 8.5 years, died 1 year after treatment, the cause of death clinically being bron¬ 
chopneumonia. 

In 6 instances (17.7 per cent), the patients were found to have grade B infil¬ 
tration of the musculature. Only three (50 per cent) of these were considered 
satisfactorily treated, having been followed for an average of 3 years. One patient 
died of pulmonary metastases after 2 years although the life expectancy had 
been 14.5 years. Two cases were questionable since both died suddenly without 
evidence of tumor clinically. However, one died after 18 months with a life expect¬ 
ancy of 15.7 years and the other after one month, with an expected survival of 
8 years. Thus, it is very likely that these t\vo cases were actually unsuccessful 
and died of the effects of the bladder tumors. 

Three of the cases (8.8 per cent) showed grade C invasion of the musculature. 
One was considered successful although he had been followed for only two years. 
In one patient pelvic metastases developed 9 months after operation. I he 1C ‘ 
maining patient is living without recurrence, but lias been followed foi on) 
7 months. 

In the sections of only 1 patient in this series was grade D invasion of the > a 
der wall found. As expected, he lived for only 0 months with an antieipa ec 
average expectancy of 8.8 years. ^ 

Microscopic grading and classification. Eleven cases (32 per cent) o 
clinically grade 2 tumors were classified as histological grade 1. It is interns in 
to note that 10 patients have done well, being followed for an average of 4. 

One questionable case died suddenly after 3 years with no demolish a ’ c mc 
tases on follow-up. .. ,j )C 

Fourteen cases (41 per cent) were designated as histological grade 2 ^ 

group there were two squamous cell carcinomas. Ten (72 per cent) o lCS 
cases were considered to have received therapy satisfactorily, having wc 
lowed for an average of 4.9 years. Only one case was definitely unsuccess u ^ 
three were questionable. It would seem that a clinically grade 2 tumoi 
histological grade of 2 should give a fairly 7 satisfactory 7 prognosis. ^ ^ 

Seven (20 per cent) of the tumors were histological grade 3, one o w ^ 
squamous cell carcinoma. Only two (38 per cent) of the 7 cases in tins S 10U P 
done well after being followed for an average of 8 years. Two wotc UI,sl!C ^^ cs 
one living with pelvic metastases, and one having died of pulmonaiy me ^ 
The three cases designated as questionable are suspected of being ac ua 
satisfactory. . prca( l 

Only 2 cases were classified as histological grade 4, and both me ' ^ ^ ^ 

metastases demonstrated either at operation or autopsy, Appatcn y a fe 
tumor clinically 7 with a histological grading of 3 or 4 offers a moie sen°us 

sis than a histological grading of 1 or 2. satisfactory, 

Rcsidts. In this series of 34 cases, twenty-two (64 per cent) weie • - ^ jj 

five (14 per cent) unsuccessful and seven (22 per cent) were ques tons ) 
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patients who have died failed to reach their life expectancy by an average ox - .9 
years. Seventeen tumors originated from the lateral trails, eight from the trigone, 
three in the vault. five about the bladder neck and one on the posterior trail. 
Fourteen of the tumors were multiple, and in eight of these there were one or 
more recurrences. Of the twenty single tumors, there were ten with recurrences. 
Five (45 per cent) of the tumors of this group with a histological grade 1 recurred. 
The average recurrence for the entire group was 52 per cent. Three cases were 
classified as squamous cell carcinomas and 31 were transitional cell carcinomas. 
A brief s ummar y of each case is given in table 2. 


CLXXIC ALLT GRADE 3 TEMORS 


Microscopic muscle invasion. Of the 26 patients with clinically grade 3 tumors, 
in onlv three (12 per cent! was it impossible to determine if muscle invasion had 
occurred. One was considered successful: however, he had been followed for only 
2 vears after operation. One patient had been followed for only 7 months without 
incident and was designated as questionable. The other case (Xo. 55) was unsuc¬ 
cessful since the patient died of widespread metastases 1 year after operation. 

Three (12 per cent) in the series showed no invasion of the musculature micro¬ 
scopically. One patient has done well for 2 years after operation. It was unfortu¬ 
nate that 1 patient (Xo. 56) died in an automobile accident 2 months after 
operation and was considered questionable. The other patient (Xo. 76) was also 
questionable: he died suddenly 4 years after operation without tumor clinically, 
but his life expectancy was 11.5 years. 

There were 4 cases (15 per cent t which showed muscle invasion, but the depth 
was impossible to determine. One patient has lived for 7 years without recurrence. 
Two cases were definitely unsuccessful with demonstrable metastases. One pa¬ 
tient (Xo. 77» was considered questionable having died suddenly without demon¬ 
strable metastases fifteen years short o? his expected life span. 

The microscopic sections of 4 patients (15 per cent) revealed grade B invasion 
of the bladder wall. One patient has done well and is living 6 years after operation 
without incidence. The other 3 cases were unsuccessful. One is living 1 year after 
operation cash widespread metastases. One died of the effects of the bladder 


tumor after 3 months, and the other 3 years following treatment. 

Slx cases (23 per cent > had grade C invasion of the musculature. One patient 
Xo. 5S» was considered satisfactory although he had been followed for only 1 
year after total cystectomy. Four patients have died of rumor, having lived for 
an average of 20.7 years short of their expected life. The questionable case lived 
only I year after operation, with an expected survival of 12 years. 

- !X patients presented grade D extension into the bladder wall microscopically. 
One patient has done well for 6 years following treatment. Four patients died of 
the effects oi their bladder rumor, hating survived for an average of 16.6 vears 
short o: their expected life. One patient could not be followed. 

Hi*:o!c-ctcal classification and grading. Three of the tumors were classified as 
histological grade 1. One is living without incident 2 years after operation. Two 
are living, but questionable since they have been followed for less than 1 vear 
-"even were histological grade 2 tumors. Two have done well and four were 
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unsuccessful. Of the four unsuccessful cases, one was a squamous cell carcinoma 
and another an adenocarcinoma. One patient died suddenly without clinical evi¬ 
dence of metastases. 

Histological grading of 12 tumors was grade 3, one of which was classified as a 
squamous cell carcinoma. Three were satisfactory, seven unsatisfactory and two 
questionable. Four were grade 4 tumors, one being a squamous cell carcinoma and 
the other being leiomyosarcoma. Three were unsuccessful and one could not 
be followed. 

Results. Of the 26 cases of clinically grade 3 tumors, six (23 per cent) were 
considered satisfactory, fifteen (58 per cent) unsatisfactory and five (19 per cent) 
questionable. Seventeen patients have died, and they failed to reach their life 
expectancy by an average of 14.1 years. Only five of the grade 3 tumors were 
multiple, and of these five, two recurred. Six tumors apparently originated from 
the trigone, two from the bladder neck, six from the lateral walls, three from the 
posterior wall and three in the vault. In 6 cases, the tumor was so extensive that 
it was impossible to determine the site of origin. The cases in this group are sum¬ 
marized in table 2. 


CLINICALLY GRADE 4 TUMORS 

Microscopic muscle invasion. All 19 cases of clinically grade 4 carcinoma of the 
bladder, as expected, were unsuccessful. Only one is known to be living an one 
could not be followed. In 8 patients, it was impossible to tell whether mnsc e uas 
invaded by microscopic sections. However, some of the patients were eimv 
and inadequate biopsies were taken to determine the invasion of the neopasm. 
One patient showed no invasion of the musculature in postoperative specimens 
However, this case was included in the grade 4 category because of an inopeia 
tumor of the right ureter and not on the appearance of the bladdei ' esl ° n ' 
tological grading of this tumor was also grade 1. In 4 cases (21 pel cent) * ^ 
possible to determine muscle invasion, but impossible to estimate c ep >• ^ 
tumors in this group were grade B by invasion, and there was only one g ia 
Five cases (26 per cent) were grade D by microscopic sections. o-Lcallv 

Microscopic classification and grading. Three of the cases were histo o 0 ‘ j_ 
grade 2, eleven patients were grade 3, of which three were squamous ce ^ ^ 
nomas, and four were grade 4, of which one was a squamous cell caicinom ^ 
histological grade 1 carcinomas were included in this group except ie 
mentioned previously. a „ e 

Results. Of the 17 patients known to be dead, their survival was on ie 1 
14 years short of their expected life span. In practically every case, it " a ^ ens j vc . 
sible to determine the exact site of origin or multiplicity because o t ie ex 
ness of the tumor. A summary of each case is presented in table ->• 

TREATMENT ^ ^ 

Clinically grade 1 tumors. Therapy of the clinically grade 1 tumors vas^ 
by transurethral resection and fulgurization except in 1 patient m v om1 ‘ fj c j a l 

cystectonw was necessary 6 years later. Since other recurrences veie s 
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in nature, they were treated by repeated endoscopic procedures. Thomas believes 
that radical surgery is immediately indicated if there are local recurrences subse¬ 
quent to transurethral resection, it is felt that the results in this series could be 
considered successful since the patients who have died had almost completed 
their life expectancy comfortably. The single unsatisfactory case had almost, lived 
to this expectation without discomfort. It would seem that more formidable op¬ 
erations in this group would have added increased operative risks and discomfort 
without adding appreciably to the survival time. In a series of 100 cases of total 
cystectomy by Marshall and Whitmore, there were 40 cases of cancer extending 
just to the muscle. Of these, there were only 26 successful 2-year survivals, and 
out of this twenty-six, seventeen had only superficial lesions. It might be signifi¬ 
cant that no patient developed as many as ten tumors per year in tins group. 
Deming states that for those cases which develop more than ten tumors per year, 
a total cystectomy is advocated. Kerr and Colby are of the opinion that tumors 
not invading the muscle should be treated by methods other than cystectomy, if 
possible. Our results would confirm tliis conclusion. 

Clinically grade 2 tumors. Of the 34 clinically grade 2 carcinomas, 20 were 
treated by transurethral resection and fulgurization; of these, thirteen (65 per 
cent) were considered satisfactory having been followed for an average of 4.7 
years. There was one 15 year follow-up, one over 10 years, two more than 5 years, 
and the remainder have been followed less than 5 years. In S of these 13 satisfac¬ 
tory cases (61 per cent), it was impossible microscopically to estimate the depth 
of infiltration. Microscopically one showed grade A invasion, two grade B, and 
in 2 cases the depth of invasion could not be estimated. Histologically four of 
these thirteen successful cases were grade 1, eight were grade 2 and one grade 3. 
Three (15 per cent) of the 20 patients treated by transurethral resection were 
definitely unsuccessful. In one instance, it was impossible to determine micro¬ 
scopically if muscle invasion had occurred. One revealed grade B invasion, and 
one grade D invasion. By histological grading, one was grade 2, one was grade 3 
and the other grade 4. The remaining four, although considered questionable, of 
course, were potentially unsatisfactory. 


Of the 5 patients treated by suprapubic cystotomy and electrocoagulation all 
are living and considered successful, having been controlled for an average of 6.S 
years. Two patients have been followed for over 10 years, one for over 5 years 
and two less than 5 years. Microscopic sections of two showed only grade A in¬ 
vasion of the bladder wall, and in three it was impossible to tell if muscle had been 
infiltrated. It might have been significant that by microscopic grading, three were 
grade 1 and two were grade 2. 

Of 9 patients treated by partial cystectomy, only 4 (44 per cent) were consid¬ 
ered successful. However, these four have been followed for only an average of 
3.2 years. Microscopically one revealed grade A invasion, one grade B invasion 
one grade C invasion, and in the fourth, it was impossible to tell if muscle infil¬ 
tration had occurred. Two were grade 1 transitional cell carcinomas, one was a 
grade 2 squamous cell carcinoma, and one was a grade 3 transitional cell card- 
noma. In two, extensive metastases have since developed. In the sections of 1 
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case, muscle was invaded but the depth could not be determined; the other 
showed grade C invasion. The histological grading of one was grade 3, the other 
grade 4. Three cases were considered questionable. 

The most satisfactory therapeutic results in this group of clinically grade 2 
carcinomas were obtained by suprapubic cystotomy and electrocoagulation. 
However, it is interesting to note that 2 patients had only grade 1 invasion micro¬ 
scopically and by histological grading, three were grade 1 and two were grade 2. 
Thus, although the tumors were clinically grade 2, their biological behavior was 
probably less malignant than the majority of the other grade 2 tumors. Although 
only 15 per cent of the cases treated by endoscopic procedures were definitely 
unsuccessful, it must be realized that 20 per cent were questionable, and the 
patients could very easily have died of the effects of their bladder tumors. 
Muscle invasion in these could not be determined in a sufficient number of cases 
to be informative. It might be significant in the successful cases that by micro¬ 
scopic grading only one was grade 3, the remaining tumors being less anaplastic. 
It is believed that transurethral resection is a fairly successful method of treating 
grade 2 tumors, and certainly involves the least amount of operative risks in the 
elderly patient. In many instances, the tumor surrounded one of the uiet na 
orifices of the bladder, and of necessity, these tumors were resected deep into the 
musculature. No ill effects were noted in any of the patients postoperativej. 
Higgins stated that in his series complete excision of the tumor, without injur} 
to the ureters or vesical sphincter which may result in incontinence, was impossi e 
in 72.5 per cent. It is surprising that only 44 per cent of the cases in this group 
treated by partial cystectomy have done well. It is the procedure, short o to a 
cystectomy, which would be expected to give the greatest possibility o cuw 
It is possible that the examiner, through experience, regarded this gioup as 
potentially more malignant than the remainder, and thus advocated pn' u 
cystectomy rather than a more conservature procedure. The role of to a cj 8 
tomy in clinically grade 2 tumors is questionable. Kerr and Colby f° un ^ 
all forms of treatment were used, in tumors that involved the musc e, 
result was essentially the same whether or not cystectomy was pei oime • 
this series, total cystectomy w r as not performed in clinically grade 2 tumore, ^ 
overall reports from other clinics have not been encouraging enough to a ei 


procedure. j e( [ 

Clinically grade 3 tumors. Five of the 26 clinically grade 3 tumors veie 
by transurethral resection and fulguration. Of the five, only" tw o j n 

factory, one having been followed for 7 years, and the other for ony J CE 
one of these, although muscle was invaded, the depth could not be c e ei 
and in the other, muscle invasion could not be determined. One ^ as . a c n jtely 
scopic grade 2 and the other a microscopic grade 3. One case which was ® ^ 2 
unsatisfactory^ revealed grade B muscle invasion with a microscopic g^ 
Although 2 cases were questionable, they" very" likely" died of the e ec - 
tumors. Only one of the 6 patients treated by" suprapubic cy r stotomy an ^ 
coagulation of the lesions was successful, having been followed 01 ° n jf. r0S f, 0 pic 
It is interesting that this tumor presented grade A invasion an am 1 
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trade 1. Of the three unsuccessful cases, one showed grade B muscle invasion and 
grade 2 microscopic, and in two there was muscle invasion with the depth unde¬ 
termined and grade 3 microscopic. Two were questionable. 

Nine patients of this group were treated by partial cystectomy. Only two are 
living without tumor, both having been followed for 6 years. In one, there was 
found grade B muscle invasion with microscopic grade 2. In the other, muscle 
invasion was grade D with a grade 3 microscopic. Six patients died with tumor. 
In one, there was grade D invasion with grade 3 microscopic; one grade C in¬ 
vasion with grade 3 microscopic: one showed muscle invasion with grade 4 leio- 
mvosareoma: and the other grade G invasion with a grade 2 adenocarcinoma. 
All of these unsatisfactory cases apparently had highly malignant tumors. One 
case is questionable. 

Six patients were treated by total cystectomy. The treatment of only one 
was considered successful, and he has been followed for only a year. This tumor 
was classified as grade C invasion with a microscopic grade 3. Three had tumor 
remaining following operation. One revealed grade B invasion; however, micro¬ 
scopically the classification was grade 4 squamous cell carcinoma. In one, there 
was grade C invasion with grade 3 microscopic, and in the other there was grade 
D invasion with a grade 2 squamous cell carcinoma. Two patients died during 
their postoperative period from the effects of operation. 

In the clinically grade 3 tumors, only occasional satisfactory treatment was 
obtained with all methods of therapy. Most of the unsatisfactory cases had 
highly malignant tumors. Total cystectomy certainly did not improve the prog¬ 
nosis of this group. The only definite indication from this series that has been 
found for cystectomy is a highly malignant, deeply invasive tumor of the trigone 
or bladder neck in the younger age groups, preferably in the fifth or sixth decade. 
Partial cystectomy when technically feasible would seem to give almost as good 
a possibility of cure. Jewett and Lewis stated that when infiltration was deep, 
it was so recognized by preoperative palpation and of these, there were no ac¬ 
ceptable instances of cure by total cystectomy. Kerr and Colby found that 40 
per cent of fifteen tumors that invaded muscle involved the regional lymph nodes. 
Leadbetter and Cooper foimd that 26.6 per cent of patients with deep muscle 
and perivesical invasion have involvement of the pelvic and common iliac lymph 
nodes. In this series, pelvic lymphadeuectomy was carried out only occasionally. 
However, this is not thought to be particularly significant in the end results. 
Priestley believes that it appears unwise to perform cystectomy if the growth 
has extended beyond the bladder in such a manner that its complete removal is 
questionable. Kerr stated that one cannot do adequate pelvic dissection without 
removing the rectum which he does not believe is justified. Bandler is of the 
opinion that distant metastases can be produced only by means of blood vessel 
spread which concerns the relationship of the vertebral veins to spread 
of metastases. 

Grade tumors. Nineteen patients had clinically grade 4 tumors. No patient 
could be considered satisfactory regardless of the treatment attempted which 
was for palliation only. For 2 patients, a total cystectomv was done as a palliative 
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measure, and the results were questionable. According to Doroshow, 52 per cent 
of the cases of urinary diversion to the rectosigmoid show a blood electrolyte 
alteration which presents an additional chemical hazard. In two other patients, 
cutaneous ureterostomy was done. 

Location of the tumor apparently did not affect the malignancy or prognosis 
of the tumors. It influenced this series only in that it made some operations 
technically more feasible than others. 

Deep x-ray therapy was utilized only for palliation and in no^case were any 
significant results obtained. Radium therapy was attempted in one patient with 
no apparent alteration of the course of his disease. 


DISCUSSION 

The clinical grading in combination with the histological grading of transitional 
cell carcinoma of the urinary bladder seemed to best reflect their subsequent 
behavior. Follow-up studies of the 13 eases of squamous cell carcinomas indicated 
a poor prognosis in this group since only 1 case has survived 2 years after treat¬ 
ment. The two cases of adenocarcinoma and one case of leiomyosarcoma had 
very short survival periods following therapy and were classified as unsatisfac¬ 
tory. Both of the cases of adenocarcinoma were located in the superior poition 
of the urinary bladder near the fundus. This location, as well as the histologies 
appearance, -would suggest that these neoplasms arise from remnants of urac us. 
The diagnosis of leiomyosarcoma was considered in 1 case only after a stu 5 o 
multiple sections. Fifty-two per cent of the neoplasms in this series were mu tip c 
tumors. Some have attributed this multiplicity to implantation metastases, an 
others to multifocal origin of these neoplasms. 

In general, clinical grade 1 or 2 transitional cell carcinomas with we ' ^ 
entiated histological features have a better prognosis than the s: ™ e cin |j^ 
grades with microscopic grade 3 or 4 classification. The clinical gia e an 
groups of neoplasm should have a guarded prognosis regardless of the bis o ogi 
grading of the neoplasm. _, . n 

The extension of the neoplasm into the wall of the urinary blad^ei ^ 
stressed by' many writers as an important prognostic feature. In 4i pm cci ^ 
the clinical grade 1, 47 per cent of clinical grade 2, 11.5 per cent of c mica ^ 
3 and 42.2 per cent of clinical grade 4, the presence of invasion cou 
ascertained by examination of the tissue submitted for study. ’ s j ue j n 
in an unselected group of cases caused this feature to be of dimims e ' ^ 

this study'. The examination of the gross specimen removed by T tota^ ^ ^ 
cystectomy' ivould indicate that the application of this featuie o . roU tine 
most value to this group of cases, and is only of limited value m - on 0 [ 
case treated by' transurethral resection. The difficulty in exact onen are f ll ]ly' 
these fragments makes this feature of little value unless specimens aie c ., 
taken from various portions of the wall, kept in separate container an 

labeled for histological study. Nation is at 

For clinically grade 1 tumors, transurethral resection and u gun ^ raf ]j, 
present the treatment of choice. No indication was foun 01 
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cal therapy. Moderate success with transurethral leseetion and fulauration, 
suprapubic cystotomy and electrocoagulation, and partial cystectomy was ob¬ 
tained in the clinically grade 2 tumors. It is thought that total cystectomy would 
not ha\e improved the lesults in this gioup. Only occasional satisfactory re¬ 
sponses ueie obtained in the grade 3 tumors regardless of the method of therapy 
used. Total cystectomy might be of limited value in the grade 3 tumors. Patients 
with grade 4 tumor received only palliative treatment with questionable lesults. 
Radium and deep x-ray therapy were not utilized in enough cases in this series 
to be informative. 


COXCLUSIOX 

The clinical and pathological featuies of 96 consecutive eases of malignant 
neoplasms of the urinaiy bladder have been leviened. The histological classi¬ 
fication. clinical grading, micioscopic grading and invasiveness of the neoplasm 
ha\e been analyzed. In deteimining the prognosis of cases of transitional cell 
cai cinoma the most leliable and applicable criteria are a combination of the clinical 
grade of the neoplasm and its histological features. This fact is supported by the 
follon-up studies of 92 of these patients. 
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Recent enthusiasm for radical surgery has stimulated the use of cystopios 
tatectomy for vesical neoplasm. 1 ’ -■ 4 Total extirpation while sound in theoij 
has failed to cure many bladder cancers. Survivors of the disease and tieatment, 
too often have had severe disability incident to cloaca cieation. It has been v ell 
established that 60 per cent of all vesical lesions are cured or contioiled by skillful 
transurethral resection. 6 ’ 6 ’ 7 The authors desire to present 4 case lepoits illustra¬ 
tive of the cure of advanced vesical malignancy with the resectoscope After 
transurethral resection, total eystoprostatectomy was completed in thiee and 
advised in the fourth. In most situations, grading of the degree of malignancy is 
the province of the pathologist. Carcinoma of the bladder is the chief e\tep 
tion. 8 9 10 11 12 Experience of urologists generally indicates that the piacticed 
cystoscopic eye estimates the degree of invasiveness more accurate^ than does 
microscopy. Despite experience of the cystoscopist and his tactile perception 
combined with the pathologist’s evaluation, grave errors can occur. This paper 
presents four such mistakes in judgment. Radical surgeiy for incurable lesions 
is bad enough, but the anatomic and likely physiologic disturbance of an in¬ 
dividual, for lesions curable by lesser means, indicates hesitation should be em 
ployed in this approach. Review of the literature reveals eleven lecent cases 
wherein thorough transurethral resection proved invasive bladdei neo 
plasm. 13 16 16 17 «■ 19 The clinical and pathological findings in these patients 
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met the requirements for ureterosigmoidostomy and cystoprostatectomy, In 
each radical surgical specimen, the pathologist was unable to find evidence of 
residual bladder cancer. Comment was focused on the importance of urinary 
diversion by ureterosigmoidostomy without emphasizing the significance of the 
previous careful resection of the tumor with figuration of the base of the tumor 
and adjacent area. In each of these cases, the patient had been cured of his cancer 
before his bladder had been sacrificed. 


CASE REPORTS 


Case L B. W. (2717A), a 45-year old white man, was seen on May 21, 1948, 
for sudden, total, gross hematuria of 1 week’s duration. Cystoscopy revealed 
two areas of flat, apparently infiltrating, tumor on the right lateral bladder wall 
measuring 1 by 2 cm. each. They were just lateral to the right ureteral orifice 
and did not interfere with drainage. After deep transurethral resection, the tumor 
base and adjacent areas were thoroughly fulgurated. Bimanual examination 
showed no bladder fixation. Histological study showed transitional cell carcinoma 
of the bladder, grade 2 to 3 (fig. 1, A). Experienced urologic opinion indicated 
an infiltrating lesion. Bilateral ureterosigmoidostomies by the Coffey 2 technique 
were done on July 7, 1948. 20 Excretory urograms 41 days later showed a normal 
left kidney and minimal right hydronephrosis and hydro-ureter. Seventy-two 
days after transurethral resection of the bladder cancer, cystoprostatectomy by 
the combined abdominoperineal route was performed without incident. Careful 
histological study of the entire surgical specimen showed no evidence of malig¬ 
nancy. The postoperative course was uncomplicated. Excretory urograms in 
August 1951, showed normal kidneys and ureters. His electrolyte balance has 
been normal. 

Case 2. A. M. (19874G), a 51-year old white man, was first seen in May 1948, 
for painless, intermittent, gross, total hematuria of 5 months’ duration. Cj r s- 
toseopy revealed multiple flat tumors around the left ureteral orifice and ex¬ 
tending along the interureteric ridge. Another tumor, 2 by 3 cm., was located 
on the bladder neck at 3 o’clock. Transurethral resection of the tumor, prostate, 
surrounding mucous membrane and underlying tissue was performed. Bimanual 
examination showed no evidence of extravesical extension. Retrograde pj r clo- 
grams were normal. Histological study of the biopsies showed transitional cell 
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ostomies by the Coffey 2 technique were done on June 4. 194S. Total cysto- 
prostatectomy by the combined abdominoperineal route was performed on the 
twenty-first postoperative day. He was discharged home on his thirty-seventh 
postoperative day with normal blood chemistry values. 

Careful histological study of the entire surgical specimen removed 27 days after 
transurethral resection of the bladder carcinoma and 21 days after urinary diver¬ 
sion revealed no residual cancer. 

Postoperatively, this man has been dependent on society for support. His 
clinical course has been complicated by recurrent pyelonephritis. In August 
1951, excretory urograms showed increased left hydronephrosis. The blood urea 
nitrogen was elevated to 30 mg. per cent; the carbon dioxide combining power 
was 20 to 26 volumes percent. Left neo-ureterosigmoidostomy by the Cordonnier 
technique gave complete relief from infection and temporary return to normal 
blood chemistry. 21 Excretory urography in February 1952, showed bilateral 
hydronephrosis, grade 1 and2, with two hour retention of dye on the left. Asymp¬ 
tomatic. mild uremia aud hyperchloremic acidosis had returned. He expired hi 
the hospital in June 1952. of severe electrolyte imbalance. For the previous 3 
months his paranoid behavior had menaced his family and friends. Autopsy 
showed no cancer. 

Case 3. J. A. C. (200705). a 60-vear old white man. was first seen on February 
S. 1951. for gross, total hematuria and irritative bladder symptoms of 3 months 
duration. Cystoscopy and resection elsewhere, on February 4, 1951, showed a 
beefy, red. papillary and edematous trigone, with a highly malignant, infiltrating 
carcinoma of the bladder. Thorough resection of the trigone, surrounding mucous 
membrane and underlying tissue on February 12, 1951. showed persistence of 
infiltrating bladder carcinoma (fig. 1. C). Bimanual examination showed no 
evidence of extravesical fixation. Cvstoscopic observation indicated radical 
treatment. 

Bilateral ureterosigmoidostomies by the Coffey 2 technique were done on 
February 27. 1951. The immediate postoperative course was accompanied bv 
moderate, recurrent bilateral pyelonephritis. Blood biochemical patterns were 
normal except for elevations of the blood urea nitrogen to 42.0 mg. per cent. 
Excretory urography 14 days after ureterosigmoidostomy showed delayed 
function, and bilateral hydronephrosis, grade 2 in degree. 

Because of the stormy postoperative course, total cystoprostatectomy bv the 
combined abdominoperineal route was not performed until April 24, 1951 
There was no evidence of extravesical extension of the bladder neck neoplasm. 
Before and after total cystectomy, hyperchloremic acidosis was evident and 
persisted despite all efforts to restore normal blood chemistiy. His carbon dioxide 
combining power of 17 to 22 volumes per cent aggravated his psychogenic vomit¬ 
ing Even 2 gm. of sodium bicarbonate daily orally, or any intravenous alkaline 
medication, caused prompt ankle edema and pulmonary congestion. He wa- 
discharged on his eighteenth postoperative day after total cystoprostatectomy! 

( oulomner, J J. Uretcrosigmoid anastomosis. J. Urol., 63 : 276. 1950 



The Journal of Urology 
Vol. 69, No. 3, March 1953 
Printed in U.S.A. 


ABSORPTION OF WATER, UREA, GLUCOSE AND ELECTROLYTES 
THROUGH THE HUMAN BLADDER 

N. S. R. MALUF 

From Ihe Squier Urological Clinic, Columbia-Presbijterian Hospital, New Tor!:, A. 1. 

An elderly patient (P. H. No. 94-28-26) in severe congestive cardiac failure 
and on a low-NaCl diet was transferred to us from the Medical Sendee for ob¬ 
structive hypertrophy of the prostate. He had an indwelling catheter and was 
accompanied by orders to irrigate the bladder twice daily with distilled water 
rather than with isotonic NaCl. The nurses called our attention to this order 
and queried us. After a thorough survey of the literature we still could not answer 
definitely whether isotonic NaCl is absorbed through the bladder. Thus this 
investigation was initiated. 


MATERIALS AND METHODS 

It was not long before a natural opportunity to test the absorptive properties 
of the normal or near-normal human bladder occurred. A 59-year-old Caucasian 
male (P. H. No. 01-25-91) underwent a bilateral ureterosigmoidostomy in 
preparation for a total cystectomy to be done at a later date. The reason or 
cystectomy was a recurrent, very small papillary tumor of the trigone. T iswa 
excised for biopsy and found not to have invaded the submucosa. It" as exCLe 
by a small biopsy forceps 30 days before the first physiological measuremen 
were made and the small defect in the vesical wall had epithelialized at t re ima 
of the measurements. This was confirmed by the pathological report of t ie en i 
bladder which was removed ten days after the first measurement and t nee a 
after the last. The pathological report, by r Drs. M. M. Melico" an 
M. Waldrep, indicated the following abnormalities: “Mucosa of l°" el e * ? _ 
aspect and left portion of trigone shows reddish discoloration; no papi a p 
tions. In a small area the mucosal lining is thin and the arrangement o ^ ^ 
is not orderly and they vary in size; no submucosal invasion althoug i . 

numerous lymphocytes below this area.” The diagnosis was intiamuco-a ^ 
thelioma of bladder” in a small area. There was thus a practically noima •> „ 

from the standpoint of absorption. The above low-grade ‘ reddish c isco o ‘ ^ 
in a small area was doubtless caused by the daily 1 ' catheter used m ^ 1 j eS j ra |j| e 
ments. Furthermore, a low-grade, non-extensive inflammation was 
since it would more nearly approach the condition in bladdem " 1 ^ j )C 

urine in which absorption of materials from the “dead-space unne m „ 

significant. . j n j 0 the 

Various solutions of accurately measured volume were intro uce 
bladder through an indwelling 24 or 26F (i.e., 24 or 26 , vas 

urethral whistle-tip catheter taped in place and clamped. 1IS ™ u .j ien the 
futile as the bladder underwent spontaneous contractions, especia \ c | arn p C( l 
patient had a bowel movement, and usually expelled urine arounc ^ . essurc j 
catheter. These contractions, which were found to produce intiav esic ‘ 
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water, urea, glccose axd electrolyte absokptxox 

of ISO mm. Hg. (243 cm. of water), caused severe discomfort referred to the shaft 
of the penis. This was tree even when the catheter was properly placed, i e.. 
with its orifices close to the vesical neck. Owing to the ureterosigmoidosiomy 
the patient had bowel movements about even' 3 hours and we wished ihe solu¬ 
tions to remain in the bladder for about 4 hotirs. "Paregoric," "kalpee " and 

banthine had no striking assuaging effect. 

The catheter (fie. 1. C) was thus not clamped but connected with a mercurial 
manometer. M. by means of narrow polyethylene tubing (P) from an Abbott 
intravenous set. The solution was slowly introduced into the bladder through a 



small Y-tube (T) after clamping ofi P by T. The solution introduced was ac¬ 
curately measured in the 50 cc syringe. 5. After the desired amount of solution 
was introduced (usually 50 cc but sometimes 90 cel. clamp Z was shut, clamp Y 
opened, and the syringe removed. Owing to the deusity of mercury, vesical con¬ 
tractions could move the solution only a small distance into P: durins vesical 
relaxation the solution was drawn back into the bladder. This permitted a mobile 
system without physiological objections. Under such circumstances, the patient 
experienced no discomfort during the occasional vesical contractions. In most 
instances only 50 cc of solution were used because they caused less vesical con¬ 
tractions than 90 cc. The patient’s bladder capacity was about 200 cc. 

Before attaching the manometer to the urethral catheter (20F whistle-tm! 
the bladder was irrigated a few times with the solution to be used that dav. All 
o: the irrigating solution was then withdrawn from the bladder bv iniectins: some 
air and sucking back. With the whistle-tip catheter taped to the penis so that the 
orifices were close to the vesical neck it was repeatedly shown that the amount of 
liquid introduced into the bladder could be recovered within 0.5 cc (1 per cent 
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error). A trace of methylene-blue in the solution showed that no losses occurred 
by expulsion around the catheter. The bladder formed no exudate as shown In¬ 
complete lack of any fluid upon introducing the catheter on the day of experi¬ 
ment and sucking back after introducing air by syringe. The solutions were at 
room temperature (about 20°C) and their volumes measured after they had re¬ 
turned to room temperature upon recovery from the bladder. Since distilled water 
may be nocuous to the vesical mucosa it was used last. The solutions were kept 
in the bladder approximately 4 hours and the catheter was removed at the end 
of that time. The patient was in good general health and co-operative. 

The analyses of the initial and final concentrations were always run simul¬ 
taneously to circumvent slight errors which may result from technique. The 
sodium and potassium values were established by flame-photometry. The total 
amount of any substance contained in the bladder at any time was, ol course, 
equal to the concentration times the volume. This product was always used when 
determining the amount of substance absorbed. 


RESULTS 

1. Diffusion of sodium , chloride, and water. Ninety cubic centimeters of some¬ 
what hypertonic (about 2 per cent) NaCl were introduced into the bladder (0.94 
per cent NaCl is isotonic with the plasma). At the end of 4 hours 98 cc acre 
recovered. 

The results xvere as follows: 



A repeat performance the next day was done. Fifty cubic centimeters of P 
cent NaCl were introduced. At the end of 4 hours 54 cc were recoveie . 


Total mEq■ in bladder 


.UIOUST ABSORBED 


Another repeat experiment was done on another day, in which o cc o 
per cent NaCl were introduced into the bladder. At the end of 4 horns ■>- ^ (() 

recovered. This time the concentration of K + in the final fluid was meas 
note if K + diffuses into the bladder fluid. 
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Again small amounts of Na+ and Cl- were absorbed and water diffused into 
the bladder. A trace of K+ appeared in the vesical fluid; the actual concentration 
of this was only 1.0 mEq/1, i.e., of that in the plasma. 

Thus a slight amount of Na+ and Cl" can diffuse into the blood from a hyper¬ 
tonic solution. Simultaneously water diffuses into the bladder tending to make the 
intravesical fluid isotonic with plasma. It was not thought worthwhile to empha¬ 
size what percentage of the total was absorbed in 4 hours as this would probably 
depend upon several variables: volume of fluid in bladder, extent of stretch of 
the vesical wall, initial concentration of the substance, and so on. 

2. Diffusion of potassium. Ninety cubic centimeters of somewhat hypertonic 
(ca. 2 per cent) KC1 were introduced into the bladder (1.21 per cent is isotonic 
with the plasma). At the end of 4 hours 9S cc were recovered. 

The results were as follows: 


Total mEq. in bladder 



t 

INITIAL 

T1S VL 

1 AMOUNT ABSORBED 

Iv + 

24.9 

24.7 

1 0.2 

ci- 

23.3 

24.3 

-1.0 


Thus, only a trace of the Iv + was absorbed and this may be within the limits of 
of error as no Cl" absorption occured. On the other hand, the speed of water 
diffusion into the bladder is quite as high as with hypertonic XaCl. 

3. Diffusion of sodium and chloride from isotonic solutions. Fifty cubic centi¬ 
meters of “isotonic” XaC’l (Abbott) were introduced into the bladder. Fifti'-one 
cubic centimeters were recovered at the end of 4}£ hours. 

The results were as follows: 


Total mEq. in bladder 




INTTI \L 

nwi 

^ AMOUNT ABSORBED 

Xa* 


S 15 

S 50 

-0.05 

K* 


0.00 

0.000 

—0.0G0 

ci- 


7 51 

7 40 

o n 


It is apparent that practically no Xa + or Cl" is absorbed from an isotonic 
solution. Incidentally, a trace of K+ diffused into the intravesical fluid. The use 
of isotonic XaCl to irrigate the bladders of patients on the strictly low-XaCl diet 
is thus not contra-indicated. In the experiment on the diffusion of dextrose (below) 
it will be noted that practically no Xa~ or Cl~ was absorbed from the glucose in 
“isotonic” XaCl. 

Diffusion of urea. Fifty cubic centimeters of a somewhat hypertonic urea 
(ca. 2 per cent) were introduced into the bladder (l.S per cent is isotonic with 
the plasmab At the end of 4 hours oO cc were recovered. The initial concentration 
of urea as measured by analysis was 14)5 per cent and the final concentration 
‘•IS) per cent. The volume of water in the bladder remained constant. 

The amount of urea absorbed from this hypertonic solution was 5G mg. per 
hour. Traces of Xn~, Ky and Cl" were lost into the intravesical fluid. 
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Total amounts in bladder 



INITIAL 

FINAL ; 

AMOUNT ABSORBED 

Urea 

975 mg. 

750 mg. 

225 mg. 

Na+ 

0.00 

1.0 mEq. 

-1.0 mEq. 

K + 

0.00 

0.055 mEq. 

-0.055 mEq. 

ci- 

0.00 

0.83 mEq. 

-0.S3 mEq. 


The experiment was repeated with similar results. Again 50 cc of 2 per cent 
urea were introduced and 50 cc recovered after 4 hours. 

5. Diffusion of dextrose. Fifty cubic centimeters of ca. 5 per cent dextrose in 
“isotonic” NaCI (Abbott) were introduced into the bladder. After 4 hours 5S cc 
were recovered. 

The results were as follows: 


Total amounts in bladder 



INITIAL 

final 

AMOUNT ABSORBED 

Dextrose 

Na + 

K+ 

ci- 

2.20 gm. 

9.1 mEq. 

0.00 mEq. 

7.40 mEq. 

2.20 gm. 

8.7 mEq. 

0.064 mEq- 
7.45 mEq. 

0.0 gm. 

0.4 mEq. 
-0.0G4 mEq. 
-0.05 mEq. 


No dextrose or Cl - was absorbed. The amount of Na + absorbed may ha' e been 
within the limits of error as indicated by lack of corresponding absorption o 


Cl". A trace of K+ was lost into the intravesical fluid. 

The next experiment (No. G, on the absorption of distilled water) "■ s '°" 
that dextrose does not diffuse from blood into intravesical fluid even " u ' n 
concentration in the blood is raised artificially. , cre 

6. Absorption of distilled ivaler. Fifty cubic centimeters of distilled " a c j'' ^ 
introduced into the bladder at 1845 o’clock. At 2100 o’clock intravenous c 11 
1000 cc of 10 per cent dextrose was begun. At 2300 o’clock all the 1 
just run in and at that time the venous blood-sugar, drawn from tic opp 
arm, was 360 mg. per cent, at which time also 40 cc of liquid could be icco ^ 
from the bladder; none was lost in the interim. By Benedicts qua i a " 
there was not a trace of reducing substances in the bladder-fluid. 

The results were as follows: 


To'al in bladder 


Glucose 

Na+ 

K + 



Less than trace 
(0.020 gm.) 

0.32 mEq. 
0.048 mEq. 


amount aksorMD 


0.00 

-0.32 mEq- 
-0.04S mEq. 


Thus, plain water diffuses rather freely through the vesical " a " ^ jj 5 { r a- 
osmotically active substance. Dextrose does not diffuse from b °o c by 

vesical fluid even when its concentration is markedly laisec m 
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intravenous administration. Traces of and K- are again found to escape into 
the intravesical fluid when the latter is lacking these initially. 

LITERATURE AXD DISCUSSION' 

Probably the first experimental study on the absorption of material from the 
bladder was that by d'Etchepare (1824) who instilled a dilute alcoholic extract 
of the stiychnine plant into the bladder of a dog. After 20 minutes the dog was in 
convulsions and death followed. While a medical student in Tubingen, Ivaupp 
(1S56) kept himself on a constant diet and noted the concentration of urea and 
salts in his bladder after refraining from micturition for 1 hour and 12 hours. 
After doing this for several months he concluded that both urea and salts are 
reabsorbed from the bladder. 

The old works are difficult to appraise because of the relatively crude methods 
of quantitative analysis and the high concentrations of substances used in the 
bladder. Gerota (1S97) reviewed the preceding literature in detail and used anes¬ 
thetized female cats and dogs since it was easy to ligate the urethra at the vesical 
neck in these animals. The ureters were ligated close to the bladder carefully 
avoiding damage to arteries which enter the bladder. Solutions were introduced 
into the bladder by urethral catheter, through a ureteral stump, or directly by 
needle-puncture. He used relatively high concentrations such as 10-16 per cent 
glucose or urea and noted evidence of slow absorption of both substances but 
failed to obtain evidence of absorption of strychnine sulfate or nitrate or of 
cocaine hydrochloride or atropine sulfate even when these were introduced in 
toxic amounts into the bladder. 

Macht (191Sa and b) used unanesthetized male dogs and introduced a catheter 
into the bladder or only up to the external sphincter. He noted that the ab¬ 
sorptive power of the bladder to various alkaloids (apomorplnne, morphine, 
atropine, cocaine, epinephrine, and so on) is very slow while absorption from the 
prostatic urethra occurs rapidly. The objection to this method is that the urethra, 
being narrow, would not accommodateto the entrance of a given quantity of fluid 
and extravasation into urethral venous and lymphatic channels would be likely. 

The second extensive review of the literature on the subject appeared by Mann 
and Magoun (1923) who presented 70 references. They remarked that some of the 
negative results may have been due to: 1) injury to the blood-supply of the 
bladder, 2) employment of test-substances which conld be detected only with 
difficulty, and 3) selective absorption through the vesical mucosa. They per¬ 
formed experiments on female dogs under ether using a technique similar to that 
of Gerota (above). The volume they introduced into the bladder was about H 
of the vesical capacity. They noted that traces of phenolsulfonphthalein (P.S.P.). 
methylene blue, and indigo carmine are absorbed from the bladder as indicated 
by their appearance in the ureteral urine. Vickers and Marshall (1924) presented 
evidence that urea and XnCl are absorbed from the bladder of rabbits under 
urethane and ether anesthesia. So (1927) introduced 1 gm. urea per kg. into the 
bladder of rabbits which had had both ureters ligated close to the bladder. The 
blood-urea concentration rose. Similar results were obtained with glucose, 2 
gm. kg. On the other hand, proteins such as agglutinins, precipitins, and he- 
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motysins apparently were not absorbed as antibodies were not produced in (fie 
plasma except for sheep-hemoh'sin. Bacteria, such as Esch. coli and Protein 
vulgaris, were not absorbed. Cystitis produced by introducing a sublethal do-e 
of cantharidin into the bladder allowed a generalized blood-invasion with Proteus 
but not with E. coli. Frogs are capable of forming only a hypotonic urine; when 
their cloacal aperture is tied while they are immersed in water their increase in 
weight is mainly due to accumulation of urine in the bladder. Steen (1929) found 
that when frogs are transferred to a dry chamber or to slightly hypertonic XaCI 
the contents of their bladder are almost completely reabsorbed. Hudivara (1931) 
studied factors in the permeability of the bladder of the toad isolated from the 
body. Giacobbe and Vitale (1930). using dogs in which the ureters had been di¬ 
vided close to the bladder, noted the absorption of traces of indigo carmine from 
the bladder as indicated by appearance in the ureteral urine. Bacillus prodigio-u' 
was absorbed into the blood-stream in 3 dogs out of 10. In a paper illustrated h\ 
handsome radiographs, Frey (1932) demonstrated the absorption of organic 
iodides (uroselectan and abrodil) and of NaBr from the bladder of rabbit'. 
Within 1 hour there was appreciable absorption of uroselectan (5-40 P 2r ten 
used) and abrodil (10-20 per cent used) and NaBr (5-25 per cent used) ant t n 
bladder was practically radiolucent in 16 hours. At 1 hour absorption from 
bladder was sufficient to produce a pyelogram. When intravesical tension \u 
greater, as when 8-10 cc were used instead of 4-5 cc, absorption of t ie a on 
mentioned contrast media was faster. Cocaine, pantocain, and alypinwere rapt . 
absorbed when the bladder was filled. Fender (1934) renewed the litda ure ^ 
experimented with cats under amytal. He noted an absorption of men ™ * 
the bladder but his concentrations were too high (lO-oOpercent)an 
relatively large (25 cc), which renders his results open to the objection o P° 
vesical ehauges by hypertonicity. Hishikawa (1936), using the classica ® c ^ 
introduced 30 cc of 2 per cent solutions of various dj^es into t e a ' ^ 
rabbits. Urine was collected from the ureters. Phenolsulfonpht ia ein,^ 
indigo caimine, neutral red, methylene blue were absorbed; the c iaz0 { ^ 
not absorbed. Inflammation of the bladder caused by HC1 cause P eina ^‘ ; f 
to practically all 14 dyes used. Galm and Kraft (1938) noted si on a soi^ ^ 
methylene blue, caimine red, and trypan blue; also of creatinine an jj )( , 
from the bladders of rabbits and dogs. They considered that absorption 
bladder was probably ln r way of the lymphatics. ^ ra (i- 

The most comprehensive recent work is that of Schar (1938) on °o s .^ r(J . 
bits. Sodium iodide, glucose, urea, and methylene blue were absoi )et • mar Jccd 
duced 30 cc of urine into an emptied bladder and after 24 houis no v 
fall in the urea, NaCl, calcium, and total volume. The stiong J C ^, gadder 
naphthylamines were absorbed. Travel! (1940) found that nicotine m un . 

hich the concentration o 

•i. m 195 ’)»»» 


was much more toxic at the higher pH’s, at w 
dissociated base is markedly increased. Burgess et a!. U you > co lloid:d 

sorption of radioactive phosphate, sulfate, calcium, ionic meianr, al rc( , cn t 
gold through the canine bladder. Conradt (1937) stands alone (jlatldcr 
workers in denying absorption of water (as distilled water) tlnoug' a pprcci- 
although he notes a slight but definite absorption of urea. He oun 
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able change in the volume or concentration of 0.2 per cent to O.So per cent 
NaCl (all hypotonic) introduced into the canine bladder. 

There are a number of reports concerning absorption of substances through 
the human bladder. Schiir (1938) introduced 50 cc of 1-2 per cent Nal into the 
bladder by catheter. After CO minutes the total amount of Nal in the bladder 
was measured. Indigo carmine 4 per cent and 0.1 per cent nupercaine were simi¬ 
larly studied. In all cases absorption was appreciable. Move was absorbed from 
inflamed than from normal bladders. Isotonic NaCl was introduced into the blad¬ 
der of a patient completely anurie from IIgCl» poisoning, whose blood (urea) 
was 250 mg. per cent. After 30 minutes the solution in the bladder contained 30 
mg. per cent urea. Similar results were obtained in a patient anurie from shock. 
De la Pena (1928) and Baretz, Ilarten, and Walzer (1943) reported absorption 
of allergins (protein) from the normal human bladder. Lundberg (1929) intro¬ 
duced 10 per cent Lil into the bladder with both ureters catheterized. Within 15 
minutes both the ureteral urine and the saliva simultaneously contained iodine. 
Ilarild (1935) noted slight but significant absorption of nupercaine through the 


human bladder and urethra: 0-4 per cent in 15 minutes. Tumor or cystitis 
augmented the absorption, ltupel and Ilarger (1937) quantitated the amount of 
cocaine absorbed through the human urethra and bladder. Steller and Vondra 
(1941) introduced 100 cc of 2-20 per cent urea into the human bladder with ure¬ 
teral catheters in situ. Blood samples were drawn before and during the experi¬ 
ment (1 to 3 hours). Only 10 per cent of the 25 patients showed elevations in 
blood (urea). This method does not take into consideration the fact that the kid¬ 
neys can excrete urea rapidly and would thus prevent a rise in blood (urea) 
provided the rate of absorption did not exceed a certain unknown value. Moritz 
and letter (1942) noted that ethyl alcohol can diffuse through the human bladder 
in either direction in life or death. 

So far as is known, nobody has found how rapidly urea can be run into the 
bloodstream without raising the blood-[urea] in a person with normal kidneys. 
This may be due to the toxic impurities in preparations of urea preventing its 
intravenous use. It is probable that a person with normal kidneys can receive 
considerably over 50 mg. of urea into his bloodstream per hour (the rate we 
found here) without appreciable rise in his blood-[urea]. This would explain how 
a patient who carries a large urinary residual in his bladder often has a normal 
blood-[urea] even though, as we believe, he reabsorbs an appreciable amount of 
urea through his bladder. If his kidneys function subnormally and if he has 
cystitis, the reabsorption of urea through his bladder may be responsible for a 
rise in blood-[urea], i.e., for the empoisonncmcnl urineux of Fey (1936). The 
data here indicate that one need not worry about K+-reabsorption through the 
bladder and that the bladder of a patient in severe congestive cardiac failure can 
be irrigated with isotonic NaCl without fear of Na+ or C1+ absorption. 


SUMMARY 

An approximately ideal occurrence permitted this study. A patient from whose 
bladder a small recurrent papilloma had been fulgurated a few weeks previously 
had undergone a bilateral urelerosigmoidostomy in preparation for cystectomy 
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molysins apparent^ were not absorbed as antibodies were not produced in the 
plasma except for sheep-hemotysin. Bacteria, such as Esch. coli and Proton 
vulgaris, were not absorbed. Cystitis produced by introducing a sublethal dose 
of cantharidin into the bladder allowed a generalized blood-invasion with Proteus 
but not with E. coli. Frogs are capable of forming only a hypotonic urine; when 
their cloacal aperture is tied while they are immersed in water their increase in 
weight is mainly due to accumulation of urine in the bladder. Steen (192!)) found 
that when frogs are transferred to a dry chamber or to slightly hypertonic XnCl 
the contents of their bladder are almost completely reabsorbed. Hudiwara (1931) 
studied factors in the permeability of the bladder of the toad isolated from th? 
body. Giacobbe and Vitale (1930). using dogs in which the ureters had been di¬ 
vided close to the bladder’, noted the absorption of traces of indigo carmine from 
the bladder as indicated by appearance in the ureteral urine. Bacillus prodigioai' 
was absorbed into the blood-stream in 3 dogs out of 10. In a paper illustratedb> 
handsome radiographs, Frey (1932) demonstrated the absorption of oigmm 
iodides (uroselectan and abrodil) and of NaBr from the bladder of rabbits 
Within 1 hour there was appreciable absorption of uroselectan (5—40 p^r cent 
used) and abrodil (10-20 per cent used) and NaBr (5-25 per cent used) am t a 
bladder was practically radiolucent in 10 hours. At 1 hour absorption fiom t it 
bladder was sufficient to produce a pyelogram. When intravesical tension 
greater, as when 8-10 cc were used instead of 4-5 cc, absorption of t ie 
mentioned contrast media was faster. Cocaine, pantocain, and alypin veteraiw > 
absorbed when the bladder was filled. Fender (1934) reviewed the liteia urca ^ 
experimented with cats under amytal. He noted an absorption of niea ® 
the bladder but his concentrations were too high (10-50 per cent) and ns\o v 
relatively large (25 cc), which renders his results open to the objection o P os 
vesical changes by hypertomcity. Hishikawa (1936), using the classica tec« l j 
introduced 30 cc of 2 per cent solutions of various dyes into tie J . aC ', n 
rabbits. Urine was collected from the ureters. Phenolsulfonpht ia ein, ^ 
indigo carmine, neutral red, methylene blue were absorbed; the diazo 
not absoi'bed. Inflammation of the bladder caused by HC1 causec peune* ^ 
to practically all 14 dyes used. Galm and Kraft (1938) noted si on n ac i ( i 

methylene blue, carmine red, and trypan blue; also of creatinine an 111 . {| 1C 
from the bladders of rabbits and dogs. They considered that absoiption 
bladder was probably by way of the lymphatics. ^ j ,., 1 ,. 

The most comprehensive recent work is that of Schar (1938) on c °» s j |i(] . n . 

bits. Sodium iodide, glucose, urea, and methylene blue were absoi ie ■ j_ e( j 

duced 30 cc of urine into an emptied bladder and after 24 horns no e V 
fall in the urea, NaCl, calcium, and total volume. The stiongj '"‘V* pitydcr 
naphthylamines were absorbed. Travell (1940) found that nicotine in ' ^ (1[) _ 
was much more toxic at the higher pH’s, at which the concentia ion ^ 
dissociated base is marked!}’ increased. Burgess et al. (1950, 0 ^ co lloi<lal 

sorption of radioactive phosphate, sulfate, calcium, ionic meicun, an 
gold through the canine bladder. Conradt (1937) stands a me 
workers in denying absorption of water (as distilled water) t 110U ® | ^ a ppreci- 
although he notes a slight but definite absorption of urea. He ou 
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UNSUCCESSFUL ATTEMPTS TO PRODUCE OSTEITIS PUBIS IN DOGS 
FRANCIS A. BENEVENTI and ROBERT SPELLMAN 

From the Department of Surgery, James Buchanan Brady Foundation, New York 
Bospilal-Corncll Medical Center, New York, N. Y. 

A review of the literature suggests simple electrocoagulation or else injury to the 
obturator nerve might play a part in the etiology of osteitis pubis. 

The first case of osteitis pubis following the use of electrofulguration was re¬ 
ported by Bucalossi in 1935. The operation in this instance was a suprapubic 



Fig. 1. X-ray of pelvic bones and pubis of a dog taken 10 weeks after deep electro¬ 
fulguration of periosteum of pubic bone and fibrocartilaginous symphysis. No evidence 
of osteitis pubis or any type of bone disease. Similar negative x-rays were obtained in 
other 2 dogs. 

removal and figuration of a bladder neoplasm on which two previous trans¬ 
urethral electrofulgurations had been done. Wheeler then reported the occurrence 
of osteitis pubis following transurethral electroresection of the prostate in a pa¬ 
tient who also had required a suprapubic cystotomy for the control of bleeding 
induced during the first procedure. In the case reported by Bruskewitz and Ewell 
considerable difficulty was encountered in controlling bleeding from the anterior 
lobe during a transurethral resection of the prostate, necessitating extensive 
electrofulguration of the roof of the prostate. No open operation had been per¬ 
formed on this patient. Moore reported a 17 per cent incidence of osteitis pubis in 
his first series of 46 retropubic prostatectomies, and none in his next 70 cases. The 
difference in technique was that the hemostasis of the prostatic veins in the latter 
series was accomplished by ligature instead of electrocoagulation. 

The production of osteitis pubis as a result of obturator trauma is theoretically 
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His bladder was essentially normal except for a small area of incipient intra¬ 
epithelial carcinoma which did not extend into submucosa. 

There was no appreciable net diffusion of Na+, Cl - , and water through the 
bladder from an isotonic solution of NaCl. 

Na + and Cl - diffused appreciably through the bladder from moderate^ - hyper¬ 
tonic, 2 per cent NaCl. Water, simultaneously, diffused into the bladder. 

There was no significant net diffusion of K + or Cl - through the bladder fiom 
moderately hypertonic, 2 per cent, KC1. 

Urea diffused appr-eciabl y through the bladder. From 50 cc of 2 per cent urea 
in a bladder with a capacity of 200 cc the rate of diffusion was 56 mg. per hour. 

Glucose did not diffuse appreciably through the bladder in either direction. To 
test diffusion of glucose into the bladder, the patient’s plasma glucose was raised 
to 360 mg. per cent by intravenous drip of glucose, and isotonic NaCl was intro¬ 
duced into the bladder. 

Traces of Na + , K + , and Cl - diffused into the bladder when the intravesical 
fluid was totally lacking in these. 

Distilled water introduced into the bladder diffused through the same. 
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A review of the literature suggests simple electrocoagulation or else injury to the 
obturator nerve might play a part in the etiology of osteitis pubis. 

The first case of osteitis pubis following the use of electrofulguration was re¬ 
ported by Bucalossi in 1935. The operation in this instance was a suprapubic 



Fig. 1. X-ray of pelvic bones and pubis of a dog taken 10 weeks after deep electro¬ 
fulguration of periosteum of pubic bone and fibrocartilaginous symphysis. Xo evidence 
of osteitis pubis or any type of bone disease. Similar negative \-rays were obtained in 
other 2 dogs. 

removal and fulguration of a bladder neoplasm on which two previous trans¬ 
urethral electrofulgurations had been done. Wheeler then reported the occurrence 
of osteitis pubis following transurethral electroresection of the prostate in a pa¬ 
tient who also had required a suprapubic cystotomy for the control of bleeding 
induced during the first procedure. In the case reported by Bruskewitz and Ewell, 
considerable difficulty was encountered in controlling bleeding from the anterior 
lobe during a transurethral resection of the prostate, necessitating extensive 
electrofulguration of the roof of the prostate. No open operation had been per¬ 
formed on this patient. Moore reported a 17 per cent incidence of osteitis pubis in 
his first series of 46 retropubic prostatectomies, and none in his next 70 cases. The 
difference in technique was that the hemostasis of the prostatic veins in the latter 
series was accomplished by ligature instead of electrocoagulation. 

The production of osteitis pubis as a result of obturator trauma is theoretically 
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vague. The term “obturator neuritis,” however, has been used to explain many 
unaccountable pelvic girdle complications following prostatectomy' especially 
when x-ray findings were negative. 

MATERIALS AND METHODS 

Three dogs were used. In each instance the bladder was opened at the time of 
surgery to permit free seepage of urine around the bladder. The wounds were 
closed without drainage. 

In the first animal the right obturator nerve, just before it entered the obtura¬ 
tor foramen, was irritated by rubbing it with a diy gauze for one minute. A loose 
strand of 00 chromic catgut was then tied around it and left in place to produce 
further irritation of the nerve. 

In the second dog, the periosteum of the posterior aspect of the pubic bones 
was soundly fulgurated. Bladder urine was then permitted to bathe this thor¬ 
oughly burned area. 

In the third dog a large wedge of fibrocartilage was excised from the symphysis 
pubis and urine was again poured over the area. 

X-rays of the pelvis were taken at 3 week intervals for a period of 4 to 5 moot is. 
No evidence of osteitis pubis was apparent. 

DISCUSSION 

The only r work dealing with experimental animals in attempting to produce 
osteitis pubis was that of Wheeler in 1941. Trauma, urine and infection " CIC 
employed to incite bone rarifaction in rabbits. .. 

This is a report dealing with dogs in which electrocoagulation of tie pu 
periosteum, excision of part of the symphy'seal fibrocartilage and irritation o 
obturator nerve was used as inciting causes in an unsuccessful attempt to pint u 
osteitis pubis. 
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TRANSURETHRAL RESECTION OF THE PROSTATE 
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This discussion is based on personal experiences with 1145 transurethral re¬ 
sections of the prostate in the 5-year period 1946 to 1950 inclusive. These were 
consecutive cases on patients whose ages varied from 48 years to 91 years, many 
representing the worst possible risks because of renal damage, urinary sepsis 
and serious degenerative diseases. A good many were operated upon between 
coronary attacks and after cerebral vascular accidents associated with severe 
hypertension. All deaths occurring in the hospital after surgery for whatever 
reason were accepted as operative deaths and of these there were twelve, an 
operative mortality of 1.04 per cent. 

The purpose of this paper is to remind that transurethral resection of the 
prostate is a good and relatively safe operation and well worth learning to do 
well. It seems that there is some danger that the younger urologists and those 
now in training may neglect to perfect themselves in the technique of the trans¬ 
urethral procedure because the open operations are easier to do and are much 
more satisfactory now than formerly, due as much to the development of the 
antibiotics as to any improvement in technique. 

Retropubic prostatectomy and suprapubic prostatectomy, as a result of better 
control of infection and a better understanding of physiology, have become 
satisfactory procedures, but with an operative mortality in large series of ap¬ 
proximately 4 per cent. Twenty years ago the high mortality and high morbidit} 7 
attendant upon the open enucleation of the prostate placed the urologist under 
great compulsion to seek a safer method and as a result the transurethral opera¬ 
tion was developed. The greatly improved results now obtained by the retro¬ 
pubic and the suprapubic methods have in considerable degree reduced that 
compulsion and it is for this reason that I fear that many urologists now in 
training will not have the patience to develop themselves in the technique of 
the transurethral operation. 

Millin at one time said: “Do not think that we have abandoned the trans¬ 
urethral route. We use it in the nonagenarians and some others,” and when it is 
realized that the transurethral operation usually carries the added burden of 
extraordinary risk from extreme old age, debility and serious cardiovascular 
disease the lower mortality would seem to be all the more remarkable. 

The greatest criticism of the transurethral method has been that there is a 
greater incidence of recurrence of obstruction after it than after the enucleation 
methods and this is true, yet it has been my experience that those patients who 
have such recurrences usually return promptly, submit readily to further resec¬ 
tion and usually get along as well as if not better than they did the first time 

Recurrence of obstruction also occurs following the various other methods of 
removal and this is due to the growth potential that, exists in the capsule. Har- 
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vague. The term “obturator neuritis,” however, has been used to explain many 
unaccountable pelvic girdle complications following prostatectomy especially 
when x-ray findings were negative. 


MATERIALS AND .METHODS 

Three dogs were used. In each instance the bladder was opened at the time of 
surgery to permit free seepage of urine around the bladder. The wounds were 
closed without drainage. 

In the first animal the right obturator nerve, just before it entered the obtura¬ 
tor foramen, was irritated by rubbing it with a dry gauze for one minute. A loose 
strand of 00 chromic catgut was then tied around it and left in place to produce 
further irritation of the nerve. 

In the second dog, the periosteum of the posterior aspect of the pubic bones 
was soundly fulgurated. Bladder urine was then permitted to bathe this thor¬ 
oughly burned area. 

In the third dog a large wedge of fibrocartilage was excised from the symphjsis 
pubis and urine was again poured over the area. 

X-rays of the pelvis were taken at 3 week intervals for a period of 4 to 5 mont s. 
No evidence of osteitis pubis was apparent. 


DISCUSSION 

The only work dealing with experimental animals in attempting to produce 
osteitis pubis was that of Wheeler in 1941. Trauma, urine and infection " ere 
employed to incite bone rarifaetion in rabbits. ■■ 

This is a report dealing with dogs in which electrocoagulation of t ie P u 
periosteum, excision of part of the symphyseal fibrocartilage and irritation o 
obturator nerve was used as inciting causes in an unsuccessful attempt to P 101 
osteitis pubis. 
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TRANSURETHRAL RESECTION OF THE PROSTATE 

EDWARD H. RAY 

This discussion is based on personal experiences with 1145 transurethral re¬ 
sections of the prostate hi the 5-year period 1946 to 1950 inclusive. These were 
consecutive cases on patients whose ages varied from 48 years to 91 years, many 
representing the worst possible lisks because of renal damage, urinary sepsis 
and serious degenerative diseases. A good many were operated upon between 
coronary attacks and after cerebral vascular accidents associated with severe 
hypertension. All deaths occurring in the hospital after surgery for whatever 
reason were accepted as operative deaths and of these there were twelve, an 
operative mortality of 1.04 per cent. 

The purpose of this paper is to remind that transurethral resection of the 
prostate is a good and relatively safe operation and well worth learning to do 
well. It seems that there is some danger that the younger urologists and those 
now in training may neglect to perfect themselves in the technique of the trans¬ 
urethral procedure because the open operations are easier to do and are much 
more satisfactory now than formerly, due as much to the development of the 
antibiotics as to any improvement in technique. 

Retropubic prostatectomy and suprapubic prostatectomy, as a result of better 
control of infection and a better understanding of physiology, have become 
satisfactory procedures, but with an operative mortality in large series of ap¬ 
proximately 4 per cent. Twenty years ago the high mortality and high morbidity 
attendant upon the open enucleation of the prostate placed the urologist under 
great compulsion to seek a safer method and as a result the transurethral opera¬ 
tion was developed. The greatly improved results now obtained by the retro¬ 
pubic and the suprapubic methods have in considerable degree reduced that 
compulsion and it is for this reason that I fear that many urologists now in 
training will not have the patience to develop themselves in the technique of 
the transurethral operation. 

Millin at one time said: “Do not think that we have abandoned the trans¬ 
urethral route. We use it in the nonagenarians and some others,” and when it is 
realized that the transurethral operation usually carries the added burden of 
extraordinary risk from extreme old age, debility and serious cardiovascular 
disease the lower mortality would seem to be all the more remarkable. 

The greatest criticism of the transurethral method has been that there is a 
greater incidence of recurrence of obstruction after it than after the enucleation 
methods and this is true, yet it has been my experience that those patients who 
have such recurrences usually return promptly, submit readilv to further rejec¬ 
tion and usually get along as well as if not better than thev did the first time 

Recurrence of obstruction also occurs following the various other methods of 
removal and this is due to the growth potential that exists in the capsule. Har- 
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rison and Poutasse from the Harvard Medical School and Peter Bent Brigham 
Hospital in a report on 21 recurrences of bladder neck obstruction found that 
six had had suprapubic prostatectomy, five had had perineal prostatectomy anti 
ten had had transurethral resection. Three of the 6 recurrences after suprapubic 
prostatectomy proved to be carcinomatous although none had shown any evi¬ 
dence of carcinoma at the time of the original operation. Trvo of the five recur¬ 
rences following perineal prostatectomy for benign hyperplasia proved to be 
carcinoma. This, of course, proves nothing except that prostatic growth and 
development may continue after any method of removal and that the enuclea¬ 
tion operations do not insure against the subsequent development of carcinoma. 

It seems to me that the lower operative mortality of transurethral resection 
more than compensates for the greater incidence of recurrence of obstruction. 

As to the technique of the transurethral operation, the importance of thor¬ 
oughness should be emphasized for complete removal of all prostatic tissue down 
to the capsule should be the goal at each operation. This is not difficult to 
accomplish in the smaller and medium sized prostates but may be impossible 
in the very large ones with the lateral lobes projecting rectahvard. Nevertheless, 
a finger in the rectum to elevate these lateral lobes before the resectoscope nil 
enable the operator to so excavate them that the patient will be thorough 
relieved of his obstruction. Even in the smaller prostates before considering t rc 
resection complete a finger should be introduced into the rectum to discmct 
and to elevate any remaining resectable masses of tissue which will usua 3 ,e 
found at or near the apex. If this is done and if in appropriate cases the resec ion 
is carried all the way through the hypertrophied and sometimes bai s a P e ^ 
trigone of the bladder the postoperative morbidity from continuing slowness o 
the stream, retention of small amounts of urine and infection will be grea 
reduced. re „ ec 

As one increases the thoroughness with which one does a transuietua n '-' e ^ 
tion the danger of perforation and extravasation increases. In my expe n ® 
this has always occurred posteriorly beneath the urethral edge of tie ^^ 
and has been easily recognized by the characteristic cob-web appearance o ^ 
tissue. The patient although under spinal anesthesia will usually comp 
deep aching pain in the lower abdomen and will have rigidity of * 6 ! a . ° er ; ou s 
wall. This complication occurred twice in my 7 series but failed to iesu ^ 

trouble because of immediate recognition and paravesical drainage p 

pubic route. r , r , c i ura fion 

Anything more than a transitory incontinence of only a few ays ^ 

has not been encountered more than twice in this series. Thoiougines > ^ 

dally in the important apical region where it is so easy' to leave tissue, n ^ 
to greater risk of damage to the external sphincter; yet I believe tu s ^ jC 

been considerably over-rated, and that if one uses great caie m tns i» re( .f a l 
sphincter is not likely to be damaged. If the landmarks seem ^ a rA e ^ venl . 
finger will enable one to palpate the edge of the scope just 's a o ^ a pj ca l 
montanum and upward pressure on the prostate will disclose to \ iev 


margins of the lateral lobes. 

Urethral stricture is a postoperative complication and occuis 


not 


infrequently- 
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The three sites where strictures develop with greatest frequency are at the ex¬ 
ternal urethral meatus, in the anterior urethra at about the level of the peno¬ 
scrotal junction and at the margin of the vesical outlet in that order of frequency 


in my experience. 

Strictures at the meatus usually develop early and while a patient is still 
under observation and therefore available for early correction. Those occurring 
in other areas may not show up for months and in a case of contracture of the 
margin of the vesical outlet sometimes not for several years. The incidence of 
stricture formation at the meatus has been greatly reduced by doing adequate 
meatotomy where indicated before introducing sounds or resectoscope and by 
using no catheter larger than 22F. 

Serious contracture of the vesical outlet occurs infrequently but may require 
resection for relief. Sometimes the ureteral orifices may be found to be drawn 
into the very margin of the vesical outlet and while every effort has been made 
to avoid injuring the ureters in such cases it has been necessary occasionally to 
cut across the ureter or ureters a distance of 1 to H cm. above the meatus in 
order to obtain an adequate vesical outlet. Since this same maneuver may be 
carried out either intentionally or inadvertently at the time of the primary re¬ 
section also, it may be of interest to mention one such patient who several 
years later developed hydronephrosis from atresia of the lower end of the 
ureter necessitating nephrectomy. 

Another complication of transurethral resection about which much has been 
written is renal failure from lower nephron nephrosis due to intravascular he¬ 
molysis or to the introduction into the blood stream of the products of hemolysis 
occurring in the bladder and posterior urethra. This has led to the substitution 
for water as the irrigating medium of glucose solution by Creevy and of glycine 
by Nesbit but Robbins, Olson and Rolnick express agreement with Biorn and 
Greene of the Mayo Clinic that the role of intravesical and intravascular he¬ 
molysis in the production of post-resection oliguria is small and probably of 
little significance. 


There are three things that may be done towards the prevention of this com¬ 
plication when water is used: 1) maintenance of a stable blood pressure in the 
patient by careful attention from a competent anesthesiologist; 2) avoidance 
of excessive water pressure within the bladder and posterior urethra; 3) meticu¬ 
lous control of bleeding during the progress of the operation. 

Excessive intravesical pressure may be largely avoided by keeping the water 
level in the irrigator no more than 2 feet above the level of the bladder and by 
frequent emptying of the bladder. It is a great temptation to keep on resecting 
long after the intravesical pressure has become equal to or in excess of the intra 
venous pressure. That this is so is proven by the flood of venous bleeding that 
sometimes occurs from what had appeared to be a bloodless field a moment 
before letting the water out. Careful hemostasis during the progress of the oner,' 

Ron while time-consuming and not always entirely possible does reduce the 
avenues by »h,ch fo.e.gn mat™, „a, gai „ occess t0 the 8tream , 6 “ 

added advantage of conserving blood. tne 

In this particular series of 1145 resections in which water was used as the 
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irrigating medium, there was no clinical evidence that this complication had 
occurred in any case, although undoubtedly hemoglobinemia would have been 
found to be present in some degree in many of them had laboratory estimates 
been made. 

In conclusion it is believed that the transurethral operation does have an 
added safety factor over other methods. When done with proficiency it can be 
applied to all but the very largest prostates with good results, although in such 
cases it becomes a very tedious and tiresome procedure requiring the exercise 
of great patience. Recognizing that skill in the open operations may be more 
easily acquired and on that account that they will be more attractive especially 
to the younger urologists, I should like to urge them not to neglect the trans¬ 
urethral operation but to persist in its use until it has found its proper place in 
association with the other procedures. That place, of course, will eventually 
be dictated by the personal experiences of each individual surgeon. 

203 W. Second St., Lexington, Ky. 
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4 MODIFICATION OF TECHNIQUE FOR ANASTOMOSING 
MEMBR 4N0US URETHRA AND BLADDER NECK 
FOLLOWING TOTAL PROSTATECTOMY 

R. H. FLOCKS AND D. A. CULP 

From the Department of Urology. Stale University of Iowa Hospitals, Iowa City. Iowa 

The usual type of anastomosis between bladder and urethra following radical 
removal of the prostate and seminal vesicles for carcinoma by either the perineal 
or retropubic approach is illustrated in figure 1. Essentially the anastomosis is 
the same for both types of radical prostatectomy. In many cases two difficulties 
arose;, distortion of the trigone, and traction and tension upon the membranous 
urethra. It is possible that the method of anastomosis advocated by Test acted 
as a tension suture upon the anterior wall of the bladder and thus avoided these 
complications. 

One of us (R. H. F.) in 1946. described a method of ureterovesical anastomosis 
using a flap of the bladder wall to form a tube that could be connected to a short 
ureter. Favorable results with this technique prompted us to apply the same pro¬ 
cedure in anastomosing the urethra and bladder following total prostatectomy 
by the retropubic approach. The method is equally applicable to the anastomosis 
when using the perineal approach. 

TECHNIQUE OF PROCEDURE 

Parallel incisions on the lateral or anterior wall of the bladder are made about 
3 to 4 cm. apart, extending from the bladder neck upward over the bladder wall. 
The length of the rectangular flap thus formed is governed by the length of the 
defect that exists between the urethra and bladder. After the flap is formed, its 
lateral edges are sutured together with interrupted 00 chromic catgut to form a 
tube. The bladder neck is closed in a transverse direction with interrupted 00 
chromic catgut. This helps to draw the base of the tube closer to the bladder 
neck. It is drawn still closer by also closing the area from which the flap was made 
in a transverse direction. A Foley catheter is then passed through the urethra 
into the tube flap and on into the bladder. The bag is inflated, but no traction is 
exerted on the catheter. When feasible the tube flap and urethra are then sutured 
together by three interrupted 00 chromic atraumatic sutures placed at the apices 
of an equilateral triangle and tied. Figures 2 and 3 illustrate the technique of his 
procedure. 

The advantages of this procedure are 1) lack of tension at the junction of the 
urethra and bladder. 2) preservation of the trigone in its normal surroundings. 
3) production of a tube that more nearly approaches the original posterior 
urethra. 4) no displacement of the membranous urethra, and 5) formation of a 
well-muted and approximated intact urinarv tract. 

Accepted for publication April 14. 1952. 
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Tig 2 Tube flap urethra bladder anastomosis following total prostatccfomj ' : 
angular flap formed from anterior wall of bladder B, flap drawn down to urethra p o 
lateral recesses at bladder neck 
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ANASTOMOSIS OF BLADDER AND URETHRA 


CASE REPORT 

The following case illustrates the type of anastomosis which has been de¬ 
scribed in the foregoing discussion: , 

P R. No. 51-906-1, was a 73 year old white man who was admitted to the 

University of Iowa Hospitals with the symptoms of bladder neck obstruction. 
He had several episodes of complete obstruction and had 250 cc of residual mine 



Fig. 3. A, bladder neck closes transversely and flap folded upon itself to produce tube. 
B, tube has been formed and sutured to membranous urethra completing anastomosis. 

on admission. On rectal examination the prostate was found to be one plus en¬ 
larged with a hard, fixed nodule on the right lobe. It was about 2 cm. in diameter 
and seemed to be completely confined within the gland. Biopsies of this area by 
transurethral and perineal approach were found typical for adenocarcinoma of 
the prostate. Preoperative cysto-urethrograms revealed a smooth bladder without 
evidence of reflux or diverticula. The prostatic urethra was straight and narrow 
(fig. 4, .4 and B). 

Because the neoplasm seemed to be confined to the prostate gland, a radical 
retropubic prostatectomy Avas performed. A block of tissue containing the pros- 
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tate, seminal vesicles and regional lymphatics was removed. Although this was 
not a large mass of tissue, a sizable defect was left between the membranous 
urethra and bladder neck. Attempts to bridge this gap by the previous method 




Fig. 4 A, preoperative cystogram shoving smooth bladder. B, P re0 P° r ^v^®:^. r ~ on 

showing straight, narrow prostatic urethra. C, postoperative cystogni o J tubc fl ap 
left side of bladder vliich is produced when bladder is sutured trans t 5 : r urethra 
is made. D, postoperative urethrogram showing normally-appearing p 

of anastomosis would have placed considerable traction on the bladdei, te ■ 
at the junction of the separated ends of the urethra and bladder, an poo 
proximation of the components involved in the anastomosis, tere oi e, ^ 
tangular tube flap of bladder wall with its base arising on the an euor 
wall of the bladder was formed, and the anastomosis perfoime as 
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in the preceding paragraphs, without traction at the bladder neck or tension at 
the site of anastomosis. The urethral catheter was left in place for four weeks. 
Imm ediately following the removal of the catheter, the patient had partial stress 
incontinence, but no dribbling. After three days, he had perfect control of the 
urinary stream. He carried no residual urine. Postoperative cysto-urethrograms 
were performed and revealed a smooth adequate bladder neck and urethra (fig. 
4, C and D). 
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Most general textbooks of pathology do not describe types of prostatic car¬ 
cinoma other than adenocarcinoma and the somewhat vague scirrhous carci¬ 
noma which is probably a variety of adenocarcinoma. Willis , 1 in a treatise on 
tumors, mentioned the squamous cell type. A rather careful review of the 
literature revealed only scattered reports, usualty of isolated cases, of unusual 
carcinomas of the prostate. Most of the varieties of carcinoma which we shall 
consider harm been described previously in the literature, but the unusual features 
in some of the cases we have observed at the Mayo Clinic and the apparent 
need for emphasis of the fact that not all prostatic carcinomas are adenocarci¬ 
nomas made this report seem worth while. 


SQUAMOUS CELL CARCINOMA APPARENTLY ARISING PRIMARILY IN THE 

PROSTATE GLAND 

In 1926, Spagnol 2 reported a case in which a squamous cell carcinoma ap¬ 
parently arose primarily in the prostate gland. In 1939, Kahler 3 reported 6 cases 
in which a similar type of tumor was found at necropsy. Since very few cases o 
this type of tumor have been reported since 1939, the lesion probably is iaie. 
Like similar tumors of the bladder, squamous cell carcinomas of the prostate 
may show evidence of keratinization, such as the presence of pearly bodies an 
an abundance of pink-staining cytoplasm (figs. 1 and 2), or there may be lit! c 
tendency for keratinization to occur (fig. 3). 

Seven cases in which a squamous cell carcinoma apparently arose pnmaii.' 
in the prostate gland have been observed at the Mayo Clinic. The clinical ant 
pathologic data in these cases are listed in table 1. Although this series of cases 
is small, it is significant that the patients lived only a short time aftei tians 
urethral resection was performed. This type of tumor apparently metastasizes 
early and grows rapidly. It is interesting to note that in the majority of ea..e- 
rectal examination revealed an enlarged prostate gland which n as so t an 
presumably not involved by a malignant lesion. The hard consistency o > e 
prostate gland usualty noted in cases of carcinoma of this organ was conspicuous y 
absent. 

Read at annual meeting, North Central Section, American Urological Assoc la 
Toledo, Ohio, October 4 to 6, 1951. _ ,, , „ in(C _ ro 7 

1 Willis, R. A.: Pathology of Tumours. St. Louis: C. V.Mosby Uo., 1J n’Jl'til'i I’atho- 
= Spagnol, G.: Epithelioma Pavimentoso Corneificante Primitivo Della 
logica, 18: 590-596, 1926. . . , j TJrol., 41:557- 

3 Kahler, J. E.: Carcinoma of the prostate gland: a pathologic stud} . • 

574, 1939. 


416 



UNUSUAL CARCINOMAS INVOLVING PROSTATE 


417 



Fig. 1. Squamous cell carcinoma (keratinizing! of the prostate in case S (liemato\ylin 
and eosin stain; X95). 



and eosm strun^XSOc'" CarCinoma (keratinizing) of the prostate in case 15 (hematoxylin 



rrio 


G. J. THOMPSON, D. D. ALBERS AND A. C. BRODERS 


Histologically, a squamous cell carcinoma of the prostate is the same as a 
squamous cell carcinoma of the bladder. Since the latter tumor does not produce 
acid phosphatase, one would not expect to encounter an increase in the concentra¬ 
tion of this enzyme in the serum in a case of squamous cell carcinoma of the 
prostate. At the time of the initial examination of the patients at the clinic, 
metastatic involvement (osteolytic) of bone was present in only 1 of the 7 cases, 
and the concentration of acid phosphatase in the serum was normal in this 











'Vv 




Fig 3. Squamous cell carcinoma (nonkeratinizing) of the prostate in case 7 (hemato } 
lin and eosin stain; X80). 

case. Orchiectomy did not produce any improvement. It seems reasonable to 
assume that squamous cell carcinomas of the prostate would not be affectcc >} 
hormonal therapy. 4 , 

The origin of squamous cell carcinomas when localized to the prostate 1143 
for interesting speculation. The polymorphism of epithelial cells "as brougr ^ 
attention in 1932. 5 These tumors can arise from 2 types of epithelium, name y 
transitional epithelium of the prostatic urethra and metaplastic glanc u ai ep 
thelium of the prostate. Ixahler said that the latter possibility vas qui e 
since squamous metaplasia (fig. 4) is relative^ common while squamous carcino 

1 Gutierrez, Robert - Discussion. J. Urol , 61: 5S5, 1949. . „ rnithclium. 

5 Broders, A. C : Carcinoma in situ contrasted with benign pen 
J.A.M.A , 99: 1670-1674, 1932. 
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Is uncommon. He found that 6 (3 per cent) of 195 carcinomas of the prostate were 
squamous cell carcinomas while squamousm etaplasia has been reported occurring 
in 15.9 per cent of benign prostates. 6 It is felt that the urethral epithelium is in 
most cases the origin in these tumors. 


Table 1. Primary squamous cell carcinoma of the prostate gland 
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Benign 

Malignant 

Squamous cell carci¬ 
noma, grade 1 
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i Good 
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11 mos. 

i 

4 

5sj 1 mo. 

Benign 

Benign 

Squamous cell carci¬ 
noma, grade 2 (kera¬ 
tinizing) 

Good 

3 mos. 

5 

62 1 3 mos. 

I 

Malignant 

Benign 

Squamous cell carci¬ 
noma, grade 3 

t 

10 mos. 

6 

| 65 2 yrs. 

1 ! 

, i 

Benign 

Benign 

Squamous cell carci¬ 
noma, grade 3 (kera¬ 
tinizing) 

Fair 

6 yrs. 

7 

I 70 10 yrs. 

1 1 

| Benign 

1 

Malignant 

Squamous cell carci¬ 
noma, grade 3 

Good 

13 mos. 


* Pertaining to prostate gland. 

f Operation consisted of removal of specimen for microscopic examination. 


SQUAMOUS CELL CARCINOMA OF THE PROSTATE GLANO ARISING AT THE 

VESICAL NECK 


Eight cases in which a squamous cell carcinoma of the prostate arose pri¬ 
marily at the vesical neck have been observed at the clinic. The clinical and 
pathologic data in these cases are included in table 2. Histologically, the tumors 
in these cases could not be distinguished from those which arose primarily in 
the prostate gland. The only reason for placing them in a separate category is 
the difference in their point of origin. The operating surgeons expressed the 
opinion that these tumors arose at the region of the internal sphincter, either 
from the vesical or urethral mucosa. In each case, the tumor involved the 
prostate, and the examiner expressed the opinion that the prognosis was poor. 


5 Sutton, E. B and McDonald, J It.-. Metaplasia of the prostatic epithelium- a lesion 
sometimes mistaken for carcinoma. Am. J. Clin. Path., 13: 607-615,1943. B um ' a Jeslon 
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In 4 of the 8 cases, rectal palpation did not disclose any evidence of a malignant 
tumor of the prostate. The grade of malignancy of the tumor was high in 7 of 
the 8 cases. 

In 1 case (case 11), roentgenographic examination disclosed evidence of 
metastasis. The concentration of acid phosphatase in the serum was normal in 
this case. Unfortunately, the concentration of this enzyme in the serum was 
determined in only one other case. It also was found to be normal in this case. 


CARCINOMA OF THE PROSTATE SECONDARY TO CARCINOMA OF THE RECTUM 

In 6 cases of carcinoma of the prostate which have been observed at the 
clinic, the tumor arose primarily in the rectum and involved the prostate sec- 



Fig 4 Benign squamous cell metaplasia in case C (hematoxjdin and eosin stain, X95). 

ondarily. In each of these cases, the tumor of the prostate caused obsti uctn e 
symptoms that were severe enough to warrant transurethral resection. ' e 
malignant lesion of the rectum did not extend directly to the prostate in anj 
of these cases; instead, the tumor of the prostate appeared to arise after im o \ e 
merit of the lymph nodes in the rectal shelf. In each of these cases, sections o 
the rectal lesion and the prostatic lesion were compared, and the 2 lesions Mere 
found to be identical (fig. 5 a and b). . 

Although it is believed that Denonvilliers’ fascia offers some barrier to ie 
extension of carcinoma of the rectum into the prostate, such extension pio ) 3 
occurs more often than is realized. In 1943, Oppenheimer' reported seieia cam 
in which a carcinoma of the rectum or rectosigmoid extended to the P ros ^ 
Infiltration into the external sphincter was common in the 6 cases obsene ^ 
the clinic, and we believe that it accounted for the incontinence in the ca-.es ^ 
which this s 3 ’mptom was present. From six to fifty-three months elapse re o 

7 Oppenheimer, G D. Late invasion of bladder and prostate i n c an ccr ^jp 43 

rectosigmoid following abdomino-porineal resection Ann. Surg., 11 < 7 4ot>-r , 
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the carcinoma initially present in the bowel was recognized clinically to have 
extended to the prostate gland. It also seems significant that in the majority of 
cases the grade of malignancy of the primary lesion in the bowel was high, and 
that in 5 of the 6 cases the survival period was comparatively short after m- 

T\ble 2. Secondary squamous cell carcinoma of (lie proslalc gland arising primarily in the 

region of the vesical neck 
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* Pertaining to prostate gland. 


testinal resection. In any case in which a carcinoma of the rectum has extended 
to the prostate gland, the prognosis is extremely poor. 

CARCINOMA OF THE PROSTATE SECONDARY TO CARCINOMA OF THE STOMACH 

We shall report a case in which a carcinoma of the stomach extended to the 
pvostate gland. We are not aware of a similar ease that has been reported in the 
literature. 

Cane 22 —A man, aged 47 years, came to the clinic on October 1, 1928. and 
was found to have a carcinoma of the stomach. At that time, digital examination 
of the rectum did not disclose any abnormality of the prostate. A posterior 
Polya partial gastrectomy was performed, and the pathologist reported that 
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Table 3. Secondary carcinoma of the prostate gland arising primarily in the rectum 
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the lesion was a carcinoma, grade 4, of the pylorus which had perforated into 
the gastrocolic omentum and involved the lymph nodes. 

After the operation, the patient’s health remained satisfactory until 1931, 
when symptoms of urinary obstruction and some urinary incontinence developed. 
When he returned to the clinic on April 27,1932, his bladder was found to contain 
500 cc of residual urine. Examination did not disclose any- evidence of a recur¬ 
rence of the carcinoma in the upper part of the abdomen, but the presence of a 
malignant lesion of the pelvis was suspected. The prostate gland was enlarged 
and very firm in consistency. On iVTay- 4, 1932, a transurethral resection uas 
performed, and a total of 9 gm. of prostatic tissue was removed. The pathologist 



Fig. 6 . a, Adenocarcinoma, grade 4, of stomach in case 22 (hematoxylin and eosin stain- 
X600); 6, adenocarcinoma of prostate in case 22 (hematoxylin and eosin stain; X600). ’ 


who examined the surgical specimen reported that the lesion was a colloid 
carcinoma (fig. 6 a and 5) which likely- was secondary- to the carcinoma of the 
stomach. The sections of the gastric and prostatic lesions recently- were examined 
by- one of us (Broders), and the 2 lesions were found to be identical. 

The urinary- symptoms were relieved, and the patient continued to work until 
the spring of 1933, when his health began to fail rapidly. Ankle edema developed 
and it became evident that the carcinoma of the stomach had recurred and 
metastasized to the thorax. The patient died at his home on April 14, 1933 
A necropsy- was not performed. 

AN UNUSUAL MUCOID CARCINOMA APPARENTLY ARISING PRIMARILY IN THE 

PROSTATE GLAND 

H e also shall report a case in which an unusual mucoid carcinoma apparently 
arose primarily in the prostate gland. In 1928, Klissurow 8 reported a case of 

AnlS: V °" Cardnoma BtfatmoBum Prostatae. Virch. Arch. f. path. 
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gelatinous carcinoma of the prostate gland. The tumor in his case evidently was 
similar to the one in the case which we shall report. 

Case 23 .—A man, aged 65 years, returned to the clinic in November 1948, 
because of progressive urinary obstruction which had been present for a long 
time. Subtotal thyroidectomy had been performed for exophthalmic goiter in 
1942, suppurative disease of the lung had developed in 1942, and lower and 
middle lobectomy of his right lung had been performed for squamous cell car¬ 
cinoma, grade 3, in 1946. 

Physical examination and laboratory tests did not disclose any evidence of 
recurrence of the carcinoma of the lung. The concentration of urea was 22 mg. 
per 100 cc of blood. The values for the alkaline and acid phosphatase were 3.0 



Fig. 7. Mucoid adenocarcinoma of prostate in case 23 (hematoxylin and eosin sta 
X85). 

and 0.7 King-Armstrong units, respectively per 100 cc of serum. Uiinaly sis 
disclosed pyuria, grade 3, but a roentgenogram of the kidneys, ureteis an 
bladder did not reveal any abnormality. His prostate gland v as en a T c ^ 
moderately irregular, and hard. Proctoscopy, which was performed ecau-e^ 
the presence of mild constipation, revealed a small polyp 12 cm. above ie ai * 
margin. The polyp was fulgurated. j 

Cystoscopy disclosed an avascular prostatic tumor which was unga in e 
necrotic in character and extended into the vesical cavity for a distance o ^/- 
inches (3.8 cm.). The tumor was removed by transurethral lesection. - 
71 gm. of tissue was removed in the course of the operation, an ^' K '! ( .j nien 
neck was opened widely. Microscopic examination of the suigica s 
revealed that the tumor was a mucoid adenocarcinoma, grade 2 ( g- 1 ^ 

The functional result of the operation was good, but the piognosis v< 
sidered poor. A squamous cell epithelioma, grade 1, of the patien s 
excised in December 1948. The patient died at his home on Ju j > 
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SUMMARY 

This report is based on a review of 7 cases in which a squamous cell carcinoma 
apparently was confined to the prostate gland, 8 cases in which a squamous cell 
carcinoma arose in the epithelium of the vesical neck and involved the prostate 
gland, 6 cases in which an adenocarcinoma of the rectum subsequently extended 
to the prostate gland, 1 case in which metastasis to the prostate gland occurred 
several years after operation for carcinoma of the stomach, and 1 case in which 
a mucoid carcinoma of the prostate gland developed after the removal of a 
carcinoma of the lung. 

In the majorit 3 r of cases, the smooth, soft consistencj r of the prostate gland 
led the examiner to believe that a malignant lesion was not present. 

After the diagnosis of a malignant lesion was made, hormonal therapy was 
found ineffective in these cases. There was no elevation of the value of the serum 
acid phosphatase in those cases in which the concentration of this enzyme was 
determined. 

The survival period following operation was comparatively short. It was much 
shorter than it usually has been in the cases of adenocarcinoma of the prostate 
which we have observed. 
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SERUM ALDOLASE AND ITS RELATIONSHIP TO THE HORMONAL 

CONTROL OF CANCER 

ROGER BAKER 

From the Department of Surgery (Division of Urology) The University of Chicago, Chicago 

To consider cancer from the biochemical point of view, there are certain 
distinguishing metabolic characteristics between the malignant and the normal 
cell that obtain regardless of histological appearance. 1 Warburg- established 
that human and rat cancer tissue possess a high rate of anaerobic and aerobic 
glycolysis. Dickens and Simer 3 demonstrated further that tumors have a respiia- 
tory quotient of only 0.85 instead of 1.0 when incubated aerobically with glucose. 
This fact is in contradistinction to certain normal tissues such as brain, retina 
and the embryo, having high anaerobic glycolysis. In 1943 Warbuig an 
Christian 4 reported that five of the enzymes involved in glycolysis were piesent 
normally in the serum of rats. The serum concentration of two of these enzymes, 
aldolase and triose isomerase, were increased above normal in tumoi-beating 
rats. These results were confirmed and extended by Sibley and Lehnmger. 
It was concluded that increased serum aldolase concentration in tumoi- eaung 
rats was apparent however only when the tumor weight exceeded tv o to t nee 
per cent of total body weight. In addition, as significant elevation o seium 
aldolase occurred in only 20 per cent of cases of human cancer testec, t ie e\ e 
of serum aldolase in the human were not of general diagnostic usefulness. 

The fact remains that a high rate of gljmolysis is a general bioc emica c 
acteristic of malignant cells. One of the enzymes of the glycolytic mee a ' ^ 
aldolase, appears in large amounts in the serum of tumor-bearing ia s ai ^ 
certain patients with cancer. Benign tumors and pregnancy do no iesU 
elevated serum aldolase levels. The explanation and significance o u iy s ^ 
aldolase should appear in large amounts in the serum of any patient \w ^ ^ 

is unknown. The effect of increased or decreased cancer activity on seium a 
concentration has not been studied. The influence of the endocime sjs e 
regulation of serum aldolase levels has not been reported. f q ic 

The hormonal control of specific types of cancer is recognize . er 
leukemias undergo remission by administration of ACTH oi coitisone.^ 
with advanced breast cancer may have remission of the disease jy use ^ 
terone or estrogen. Huggins 6 has demonstrated the prolonged iemissioi 

This investigation was aided by an American Cancer Societj Institutio 

Accepted for publication June 6, 1952. v -York: Academic 

* Greenstein, J. P.: Properties of Tumors. Biochemistry of Cane . - 

1 "^Varljurg^O. fiber den Stoffwechsel der Tumoren. BerlinJymor tissue. H- 
3 Dickens, F. and F. Siner. CXLIII. The metabolism of norma ana ^^ Bioehcm . J., 
The respiratory quotient and the relationship of respiration to gj 

24: 1301, 1930. ' r m V on Tumor-Batten. 

•i Warburg, O. and IV. Christian: Garungsfermente in Blutser 
Biochem. Ztschr., 314: 399, 1943. i + jqgnes of tumor-bearing 

° Sibiev, J. A. and A. L. Lohninger. Aldolase in the serum and tissues o 
animals. J.’ Nat. Cancer Institute, 9: 303, 1949. T mK ee (Tcct of castration, 

0 Huggins, C. and Hodges, C. V.: Studies on prostatic cancer. 
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snih metastatic cancer of the prostate by orchiectomy, estrogen therapy and 
adrenalectomy. 

This paper presents the effect of hormonal therapy on serum aldolase m a 
series of patients with prostatic cancer. 


METHODS 


11 A group of patients with untreated, advanced, prostatic cancer were 
studied. Serum, aldolase concentrations were determined prior to and during 
therapy. Treatment consisted of orchiectomy or the daily intramuscular ad¬ 
ministration of 5 mg. of diethylstilbestrol. Two patients had bilateral adrenalec¬ 
tomy for advanced prostatic cancer. 

2) The function of aldolase in the glycolytic mechanism of intracellular metab¬ 
olism is established precisely due to its high degree of substrate specificity. 
Aldolase catalyzes the reversible cleavage of fructose-1.6-diphosphate to one 
mole each of glyceraldehyde phosphate and dihvdroxyacetone phosphate. Serum 
aldolase was determined by the colorimetric method of Sibley and Lehninger. 7 
This procedure depends essentially on measuring activity of aldolase per ml. 
of human serum by its capacity to catalyze the breakdown of hexose diphosphate 
(HDP). The triose end products are determined colorimetrieally by the addi¬ 
tion of 2 .Adinitrophenylhydrazine in the presence of alkali. As serum usually 
contains triose phosphate isomerase which rapidly converts the glyceraldehyde 
phosphate to dihvdroxyaceoue phosphate, the reaction is stabilized by the ad¬ 
dition of hydrazine. Due to the hydrogen ion concentration and buffering activity 
of the blood it was not necessary to use tris buffer in serum aldolase determina¬ 
tions. 

This method for determination of aldolase is a practical procedure and the 
results obtained are significant for relative alterations in serum concentrations. 
The method presents certain pitfalls for the determination of absolute quantities 
of aldolase. Crystalline rabbit aldolase was extracted and recrystallized accord¬ 
ing to the procedure of Cork' Recovery of a known amount of aldolase bv the 
method of Sibley and Lehninger was frequently in error to a magnitude of 15 
per cent. On occasion serum aldolase determinations failed to reveal anv of 
the enzyme present, while duplicate determinations of the same sample demon¬ 
strated the expected presence of a normal quantity of aldolase. The explanation 
for this peculiarity is unknown. As a consequence duplicate, and often quadrupli¬ 
cate. determinations were performed on each sample of serum or tissue. 

3) Serial enzyme levels were obtained on all humans, dogs and rabbits in the 
experiment. It was necessary therefore to compare fluctuations in enzyme level 
with some other constituent of the serum. Variations in aldolase concentration 
per ml. of serum could conceivably be explained solely by alterations in total 


Serum ph ° Spte “ of 

A - L - : Determinali0n ° f aldolose animal tissues. J. 
501 5 .ToiS° r ’ J ' F '' Grefin ’ A ‘ H ‘ and Cori ’ G - T - : Crystalline aldolase. J. Biol. Client.. 173: 
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blood volume due to blood loss, hemodilution from intravenous fluids or hemo- 
concentration due to dehydration. Serum aldolase values per ml. were compared 
with total protein concentration per 100 ml. in the form of an Aldolase Index. 

Serum aldolase units 1 ml. .... T . 

-- - 7 —=— 7 7 /inn —r~ = Aldolase Index 

Total protein G/100 ml. 

Clinically, it was seldom necessary to express aldolase as an index. To the 
contrary in dogs, and particularly serial serum analyses in rabbits, frequent 
use of an aldolase index was required to obtain significant results. 

All aldolase values are expressed as units which equal c. mm. of HDP split 
at 38°C per hour. Units may be converted to micromoles by dividing by 22.4. 
The range of normal for human serum aldolase is 2.0-9 .6 with a mean of 5.8 
units. 

4) All phosphatase units are those of King and Armstrong . 9 Total protein 
was determined by the miero-Kjeldahl method of Ma and Zuazaga . 10 


RESULTS 


Sixteen consecutive, proven, unselected and untreated patients with advanced 
cancer of the prostate were studied. Prior to treatment the serum aldolase was 
elevated above normal in 12 of these patients. Following orchiectomy or estrogen 
therapy the elevated serum aldolase concentration returned to normal range m 
10 of the 12 patients (fig. 1 ). 

Two of the 4 patients who failed to demonstrate a pretreatment increased 
serum aldolase had normal serum acid phosphatase values despite the presence 
of extensive metastases. No clinical improvement resulted from hormonal therapy 
in two of these 4 patients as judged by persistence of back pain and symptoms 
of obstructive prostatism, anorexia and radiographic observation of metastases. 
Although these 4 cases had no elevation of serum aldolase concentration, folio" 
ing orchiectomy or estrogen therapy the concentration of serum aldolase "as 
greatly reduced on repeated determinations in 2 patients (fig. 2 ). 

Breakdown of data obtained from the 12 patients who had elevated seninr 
aldolase prior to treatment reveals 2 patients who had normal serum acid p >°s 
phatases (fig. 3 ) and one additional patient with both acid and alkaline p jos^ 
phatase values within normal range. Following hormonal therapy r this as 
patient failed to demonstrate any clinical evidence of cancer deactivation. ie 
aldolase concentration paralleled this clinical course and remained above 15 uni s. 
The remaining patient that failed to demonstrate a return to normal unge 
serum aldolase following therapy had an excellent clinical and biociemic, 
(phosphatase) remission of his cancer. , • 

Following orchiectomy or estrogen therapy, patients with advance pros 
cancer that experience a remission of their disease characterized by letuin 


5 King, E. J. and Armstrong, A, R.: Canad. M.A.J., 31: 3/6, 1934. indicator 

10 Ma, T. S. and Zuazaga, G.: Micro-Kieldohl determination of mtroge - Edition), 

and improved rapid method. Industrial and Engineering Chemistry inn. . 

14: 280, 1942. 
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Fig. I Patient with metastatic prostatic cancer demonstrating increased serum con¬ 
centrations of aldolase and also acid and alkaline phosphatase. Orchiectomy resulted in 
deactivation of cancer activity biochemically and clinically. Aldolase and acid phosphatase 
decreased toward normal. Phosphatase values expressed as lung Armstrong units. 



Fio. 2 Patient ivitli advanced prostatic cancer treated by androgen withdrawal. Al¬ 
though preoperativc serum aldolase levels were not above normal range, observe marked 
decrease following orchiectomy. Serum acid phosphatase concentration was normal. 

normal of serum acid and alkaline phosphatases, seldom demonstrate a second 
elevation of serum acid phosphatase with subsequent exacerbation in activity 
of the malignancy. Although these same patients may terminally demonstrate 
an elevation of alkaline phosphatase, the serum acid phosphatase usually remains 
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nearly normal. Serum aldolase has been determined on three such patients and 
invariably has been markedly elevated in the presence of normal acid 
phosphatase. 

Two patients had bilateral adrenalectomj’’ for prostatic cancer. The aldolase 
concentrations were two to three times normal preoperatively. Administration 



Fig. 3. Despite presence of extensive metastases from prostatic cancer, p i.i'| ase 
to demonstrate elevation of acid phosphatase. Increased preoperative 
concentration may be compared with normal levels following orchicctomi. 



Fig. 4. Effect of bilateral adrenalectomy on activity of prostai • rcrna j n s elc- 

despite marked decrease in concentration following surgery, serui < , { le f 0 rc and after 

vated above normal range. Serum acid phosphatase values nere 

surgery. } j 

of cortisone, 100 mg. twice daily, prior to surgery did not altei the enzjm ^ 
Following adrenalectomy the aldolase decreased nearly to norma 
both patients (fig. 4). 


CONTROL EXPERIMENTS 11 1 Se 

To determine whether the observed reduction in quantity of seia ™^ ccC j |jy 
following orchiectomy, adrenalectomy or estrogen therapy " as P 
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the endocrine imbalance effected or by remission of cancer activity, 3 patients 
with advanced bronchiogenic carcinoma were studied. Two of the patients had 
increased serum concentrations of aldolase. Following orchiectomy the clinical 
condition of the patients deteriorated or was unimproved. In either situation, 
aldolase increased markedly in the serum (fig- 5). It would appear that in these 
cancer patients androgen withdrawal has no effect on serum aldolase 
concentration. 

Additional studies were performed on an impotent 25 year old man with 
atrophic testes. There was no constant variation from normal of serum aldolase 
levels either before or after institution of a three-week-course of intramuscular 
testosterone proprionate, 25 mg. daily. 



DAYS 

Fig. 5. Patient with bronchiogenic carcinoma. No clinical improvement following andro¬ 
gen withdrawal. Effect is identified biochemically by elevation of serum aldolase concen¬ 
tration. 


Orchiectomy was performed next on 4 dogs. Two additional dogs were given 
a 5 mg. daily, intramuscular, injection of stilbestrol. No statistically significant 
alteration in serum aldolase concentration was observed. 

The effect of anesthesia, operation, and blood loss on the quantity of cir¬ 
culating aldolase was investigated hi humans. Five major operative procedures 
were pei-formed for nonmaliguant lesions, such as nephrectomy for hydrone¬ 
phrosis, pyeloplasty for ureteropelvic obstruction and suprapubic prostatectomy 
for benign prostatic hypertrophy. There was no significant alteration in serum 
aldolase index observed following any of the procedures providing hydration 
was not altered. The same result was obtained following sham operation on 
three dogs using intravenous nembutal anesthesia. Two dogs were starved for 
1 week and 2 dogs were dehydrated for 10 days. No significant increase or de¬ 
crease in the concentration of serum aldolase index was observed. 

The greatest increase in aldolase concentration was observed in those patients 
with far advanced prostatic cancer having marked loss of weight It was neces 
sary to determine therefore the relationship between nitrogen balance and serum 
aldolase level. Results obtained indicate that it is possible for a patient to be in 
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nearly normal. Serum aldolase has been determined on three such patients and 
invariably has been markedly elevated in the presence of normal acid 
phosphatase. 

Two patients had bilateral adrenalectomy for prostatic cancer. The aldolase 
concentrations were two to three times normal preoperatively. Administration 



Pig. 3. Despite presence of extensive metastases from prostatic cancer, patient failed 
to demonstrate elevation of acid phosphatase. Increased preoperativc serum aldolase 
concentration may be compared with normal levels following orchiectomy. 



Fig. 4. Effect of bilateral adrenalectomy on activity of prostatic cancer. Observe 
despite marked decrease in concentration following surgery, serum aldolase remain 
vated above normal range. Serum acid phosphatase values were normal before an 
surgery. 

of cortisone, 100 mg. twice daily, prior to surgery did not alter the enzyme Ic'd- 
Following adrenalectomy the aldolase decreased nearly to normal range w 
both patients (fig. 4). 


CONTROL EXPERIMENTS 


To determine whether the observed reduction in quantity of serum 


aldolase 


following orchiectomy, adrenalectomy or estrogen therapy was pr 


rocluced by 
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the endocrine imbalance effected or by remission of cancer activity, 3 patients 
with advanced bronchiogenic carcinoma were studied. Two of the patients had 
increased serum concentrations of aldolase. Following orchiectomy the clinical 
condition of the patients deteriorated or was unimproved. In either situation, 
aldolase increased markedly in the serum (fig. 5). It would appear that in these 
cancer patients androgen withdrawal has no effect on serum aldolase 
concentration. 

Additional studies were performed on an impotent 25 year old man with 
atrophic testes. There was no constant variation from normal of serum aldolase 
levels either before or after institution of a three-week-course of intramuscular 
testosterone proprionate, 25 mg. daily. 



DAYS 

Fig. 5. Patient with bronchiogenic carcinoma. No clinical improvement following andro 
gen withdrawal. Effect is identified biochemically by elevation of serum aldolase concern 
tration. 


Orchiectomy was performed next on 4 dogs. Two additional dogs were given 
a 5 mg. daily, intramuscular, injection of stilbestrol. No statistically significant 
alteration in serum aldolase concentration was observed. 

The effect of anesthesia, operation, and blood loss on the quantity of cir¬ 
culating aldolase was investigated in humans. Five major operative procedures 
were performed for nonmalignant lesions, such as nephrectomy for hydrone¬ 
phrosis, pyeloplasty for ureteropelvic obstruction and suprapubic prostatectomy 
for benign prostatic hypertrophy. There was no significant alteration in serum 
aldolase index observed following any of the procedures providing hydration 
was not altered. The same result was obtained following sham operation on 
three dogs using intravenous nembutal anesthesia. Two dogs were starved for 
1 week and 2 dogs were dehydrated for 10 days. No significant increase or de¬ 
crease in the concentration of serum aldolase index was observed 
The greatest increase in aldolase concentration was observed in those patients 
with far advanced prostatic cancer having marked loss nf t + 

eary to determine therefore the relationship beta“„S ro " S “° eS ' 

aldolase level. Hess,Its obtained indicate «L it " 
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either negative or positive nitrogen balance and have a co-existent increased 
serum aldolase. Conversely, a normal serum aldolase level may be observed in 
a patient in negative nitrogen balance. The concentration of serum aldolase is 
appai-ently independent of the state of nutrition. The results of this investigation 
are to be published in detail elsewhere. 

The sera of 21 patients with benign hypertrophy of the prostate were ex¬ 
amined for serum aldolase and all were within normal range, 

DISCUSSION 

Twelve of 16 patients with advanced untreated prostatic cancer had elevation 
of serum aldolase levels. Following hormonal therapy the aldolase concentration 
returned to normal in 10 of the 12 patients studied. 

It has not as yet been explained whj r one of the enzymes involved in tumor 
metabolism should appear in large amounts in the serum of certain patients with 
cancer. It has been demonstrated however that with remission of prostatic 
cancer activity there is a return to normal of serum concentration of this en¬ 
zyme. In those patients where hormonal therapy is ineffectual in producing de¬ 
activation of the cancer, serum aldolase remains increased above normal range. 

Increased concentrations of serum acid phosphatase are generally considered 
specific for advanced prostatic cancer, although it is not elevated in all patients 
with this disease. Prior to any therapy, patients with metastatic cancer of the 
prostate were studied that had normal serum acid phosphatase and marked!} 
increased serum aldolase. It would appear therefore that serum aldolase concen¬ 
tration is independent of acid phosphatase. This impression is strengthened > 
observations on 3 patients refractive to hormonal therapy dying of prostatic 
cancer. None had increased acid phosphatase determinations, while all had aige 
amounts of aldolase in the serum. . . 

Data obtained from control experiments indicate that the return to norma 
elevated serum aldolase following orchiectomy, estrogen administration oi a 
renalectomy is not an endocrine effect, but rather a measure of cancel actn i > 
Patients with bronchogenic carcinoma have no clinical improvement rom 
orchiectomy. Serial serum aldolase determinations in these patients demons ra e 
the same lack of beneficial effect. An impotent patient with atrophic ese^ 
failed to elicit any fluctuation in aldolase concentration following testostero^ 
therapy. Orchiectomy or estrogen administration in normal dogs di no a 
serum aldolase levels. Those patients with prostatic cancer that expcncnK ^ 
remission from androgen withdrawal, usually fail to have alteration in a 
concentration. . . j >ccn 

The effect of anesthesia, surgery, blood loss and state of nutrition ws 
investigated and is found to be independent of serum aldolase concentre '0 

SUMMARY 

A new modality is presented for determination of the activity of P l ° ^. qU 
cancer by measurement of serum aldolase. The increased aldolase conecrm^j va . 
usually returns to normal range following hormonal therapy if cancer c ®‘ ^ 

tion is produced. This effect is apparent!}" independent of serum an P ,os 
the endocrine system, surgery or nutritional status of the patient. 
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VAGINAL URINARY STONE 
VERNON H. YOUNGBLOOD 

From the Surgical Service ( Urology ) of the Cabarrus Memorial Hospital , Concord, N. C. 

The occurrence of urinary calculi in the vagina is quite rare. There have been 
a number of causes for the formation of calculi from whatever source in the 
vagina; these include: stagnation of menstrual flow, vaginal cysts, calcified 
fibroids, calcifications of mucus cells, and urinary leakage into the vagina. The 
older literature records more causes of this condition than the most lecent, 
probably due to the fact that colpoclysis formerly was done more frequently than 
at the present time. Less than 30 cases of vaginal concretions from whatever 
cause have been reported and probably less than half of these have been due to 
the urinary factor. 


CASE REPORT 

J. A. (CMH No. 77986) a 6 year old girl was first seen on April 24,1951. The 
mother gave a history of intermittent and unconscious emptying of the bladder 
ever since birth. The child had been operated on at the age of 3 days for some type 
of spinal condition. She also stated that the child had partial incontinence of 
feces and was unable to walk naturally. A brief examination disclosed a scream¬ 
ing child with a mild hydrocephalus and with atrophy of the muscles innervated 
by the sacral segments and with a marked excoriation and ulceration of the labia 
and vagina. A large stone was seen to present at what was first thought to be a 
vaginal orifice, but after further inspection, as well as could be carried out under 
the circumstances, it was decided that a large stone was present in a paralyzed 
bladder which had dilated the bladder neck and was presenting at the external 
meatus. An x-ray (fig. 1) was made and without further ado, the child was re¬ 
ferred for admission to the Cabarrus Memorial Hospital. After admission, a better 
history was obtained and the old hospital records were examined. The child had 
been born on April 21, 1945 and was delivered in the home by a midwife. At the 
age of 3 days, the child was admitted to the Cabarrus Memorial Hospital with 
chills and fever due to an infected meningocele and spina bifida. On May 8,1945, 
after preoperative preparation with hot soaks and antibiotics to limit an infection 
present, the child was operated on by Dr. W. R. Floyd of Concord, N. C. A sub¬ 
cutaneous and cutaneous abscess was incised; the meningocele could not be closed ; 
no definite nerve elements were identified at surgery nor found on pathological 
examination. The infant was discharged on May 15, 1945; there was one note 
stating that the child was voiding normally at the time of discharge, and there 
were no signs of hydrocephalus. The wound had healed by secondary intention 
but without infection. 

From this time on, the child developed almost normally but with an associated 
nuld hydrocephalus. She had the usual childhood diseases but had been almost 
free from other infections. The child had learned to walk at a normal age although 
there was much difficulty in learning balance. She walked with a foot drop but 

t33 
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did learn to run and play with other children. Bowel and bladder incontinence 
had always been present and marked urinary incontinence developed when any 
stress was present. For 2 years before admission to the hospital the child dribbled 
urine almost constantly day and night and with a gush of urine on every move¬ 
ment. The genitalia were so raw that the child could not walk, sit or lie with 
comfort for several weeks prior to admission. 

Physical examination: The child was alert and intelligent but did not desire 
to co-operate in any way. The head showed a definite but mild hydrocephalus. 
The throat showed hyperfci'ophied tonsils and some irritation. The abdominal 
examination was normal and there was normal muscular strength throughout. 
On exposing the genitalia, the labia majora was markedly hypertrophied with 
many ulcers along the apposing surfaces. Numerous so-called “kissing ulcers” 
were found. No urethral orifice could be determined; there was a white, glistening, 



smooth stone presenting through what appeared to be either' the vagina 01 t ie 
ureteral orifice. On as careful examination as could be done under the civcumstan 
ces, it was thought that the stone presented through a relaxed vesical out et an 
that the vagina could not be palpated due to being displaced by the mass o ie 
stone. The stone could be grasped and moved with forceps and could be fe Uvi | 
the tip of the examining finger. There were hyperactive reflexes at the 'nees, 
the remainder of the peripheral reflexes in the legs were absent. Theie vas a 
lateral foot drop and atrophy of the muscles innervated by the sacral deimatonw. 

Urinalysis showed reaction of 7.5 and 1 to 2 pus cells per high ponere e 
Blood count: 3,440,000 red cells; 60 per cent hemoglobin; 12,100 white coun 
a slight left shift. Excretory urography showed an entirely" normal uppci 13 ’ 
the only abnormality being demonstrated by the calculus in the x-iay 

The preoperative diagnosis was atonic myogenic bladder with vesica c i cu ^ 
Cy r stolithotomy r and cystostomy were planned with a fascial sling opeia ^ 
incontinence at a later date when the bladder capacity" was inciease an 
vaginal tissue had returned to normal. _ ^. as 

On April 26, 1951, under drop ether anesthesia, a suprapubic cys os o 
performed and showed a normal but contracted bladder with no s on 
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stone could be felt below and through the bladder wall. Next the vagina was 
exposed, a mediolateral episiotomv was done, and a large stone was broken first 
with a Kocher clamp, and then extracted from the vagina. The vagina was irri¬ 
gated and inspected carefully and found to be normal except for enlargement due 
to the stone. The bladder was then filled and no urine could be seen to leak into 
the vagina from the bladder. 

On May 4, 1951, cystoscopy was done. The urethra was very small and diffi¬ 
cult to locate. It was in the usual position and a marked meatal stricture was 
present, the urethral meatus being represented by just a small dimple. A No. 6 
ureteral catheter only could be passed into the bladder. Careful dilatation of the 
urethra was done so that a No. 11 McCarthy cvstoscope could be introduced. 
No abnormality was seen in the bladder except, the contracture as noted at the 
time of cystostomv. Another inspection of the vagina revealed no communication 
of the vagina with the bladder or urethra. 

The child made a satisfactory recovery. She is now socially acceptable bj r her 
little friends and they do not tease her any more for smelling like urine. She is 
making a good adjustment in school and it is planned in the future to do a fascial 
sling operation around the urethra to give continence to the bladder. In the mean¬ 
time, she is under hydraulic distention of the bladder which is gradually increas¬ 
ing in capacity. 

SUMMARY 

A case of vaginal urinary stone has been presented. The correct diagnosis was 
suspected at first examination but this observer could not believe this possibility 
and therefore an erroneus diagnosis was made. 

Kannapolis Highway, Roule 8, Concord, N. C. 
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TORSION OF THE APPENDIX EPIDIDYMIS AND APPENDIX TESTIS: 

THREE CASE REPORTS 

Col. GLADEN R. HAMILTON (MC, USA), Major CHARLES A. DeKOVESSEY 
(MC, USA) and Lt. Col. RAYMOND J. GETZ (MC, USA) 

From the Urology Service, Brooke Army Hospital, Brooke Army Medical Center, Fort Sam 

Houston, Texas 

The purpose of this paper is to present three additional cases of torsion of 
the appendices of the testicle and epididymis. 


INCIDENCE 


Torsion of the vestigial structures about the superior pole of the testis and 
the epididymis has been reported infrequently. Seidel and Yeaw reviewed the 
literature in 1950 and reported 8 cases of their own which brought the total re¬ 
ported to 107 cases. This condition is probably not so rare as the number of re¬ 
ported cases would seem to indicate. It has been reported to occur bilaterally, 
in cryptorchidism, and Shattocks reported the only case of simultaneous torsion 
of two appendices of the same testis. In a 2-year period at Brooke Army Hospital, 
among 2,470 urologic admissions, 2 eases of torsion of the appendix epididymis 
and one of torsion of the appendix testis were seen, an incidence of one in 823 
urologic admissions. 


ANATOMY AND HISTOPATHOLOGY 

The embryonic rudiments near the superior pole of the testis consist of. tlm 
appendix testis or hydatid of Morgagni, a remnant of the cranial end o t ie 
miillerian duct; the appendix epididymis or stalked hydatid derived froni tie 
cranial mesonephric tubules; the paradidymis or organ of Giraldes, a uicimen 
of the caudal mesonephric tubules; and the ductuli aberrantes of Hallei, a so 
derived from the caudal mesonephric tubules. As noted by Randall, any o lCSC 
structures may undergo torsion. The cause of this torsion is unknown. 


SYMPTOMATOLOGY 

Symptoms usually consist of unilateral scrotal pain of sudden onset 
constant; occasionally lower abdominal pain may occur with no refeience o 
testicle. Early, temperature elevation is absent. The involved structure ctn ^ 
palpated and differentiated from the adjacent epididymis and testis, t vi 
markedly tender. Later, swelling will interfere with diagnosis by 
thus making it necessary to consider torsion of the spermatic coi , ac 
didymitis, abscess of the epididymis and mumps orchitis in the \ ^ 

diagnosis. If this condition is considered, differential diagnosis is 110 . s gj u ti 0 n. 
Many cases go unrecognized and have a long, painful course befoie ies° 

With a definite diagnosis of torsion of the appendix testis or appen in e ^ oW * cver< 
surgery is not essential since the symptoms will gradually r su jsk e. 

Accepted for publication September IS, 1951. 
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excision of the inflamed or gangrenous structure will shorten the period of mor¬ 
bidity. Though the condition is reported much more common in infants, two 
of the 3 cases presented below were in young adults. 

HISTOPATHOLOGY 

The microscopic anatomy of the appendix testis was studied by 'Vermeulen 
and Hagertv who pointed out that standard textbook descriptions of the struc¬ 
ture were inaccurate. Thev found it to be a solid rather than a cv.slic structure, 
covered with columnar epithelium and containing loose connective tissue in 
which duct-like, ciliated epithelial inclusions are occasionally seen. The appendix 
epididymis is composed of cystic spaces lined by pseudo-palisaded columnar 
epithelium containing pale amorphous material, surrounded by a loose fibromus- 
cular stroma and covered by mesothelium. There is nothing unusual about the 
ischemic necrosis of the appendices as a result of torsion. 

CASE REPORTS 

Case 1 . A 1-year old white boy had a 3-day history of swelling and redness 
of the right side of the scrotum. Temperature was normal. Tenderness was 
minimal. A slight hydrocele formation precluded accurate palpation of the 
testicle and epididymis. Because torsion of the spermatic cord could not be ruled 
out, the scrotum was explored under open drop ether anesthesia. A gangrenous 
appendix epididymis which had undergone torsion and a 10 cc accumulation 
of inflammatory hydrocele fluid was found. The appendix epididymis was ex¬ 
cised. The patient left the hospital after a 1-day stay and recovery' was un¬ 
eventful. 

Case 2. A 32-year old white man was admitted with a 12-hour history of acute 
pain in the right testis following lifting a 15-pound weight. Temperature was 
normal. Examination revealed the superior pole of the right epididymis to be 
tender and swollen. Exploration was performed under intravenous pentothal 
anesthesia. Two epididvmal appendices were found to be swollen and gangrenous 
and were excised. Recovery was uneventful. 

Case 3. A 24-year old white man had sudden, constant right testicular pain 
on the eighth day after a right pveloplasty. Temperature was normal. Eight 
hours after the onset of pain examination revealed a 10 by 7 by 7 mm. tender 
mass at the superior pole of the right testis but distinct from the epididymis and 
testis. The diagnosis of torsion of the appendix testis was made. Under local 
anesthesia the scrotum was opened over the mass and a gangrenous right ap¬ 
pendix testis was found and removed. 

SUMMARY 

T' 1 ' o cases torsion of the appendix epididymis and one of the appendix 
testis are reported, bringing the total reported cases to 110. 

The second instance of simultaneous torsion of two appendices is recorded. 
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Surgical excision is the treatment of choice and may be performed under 
local anesthesia. 
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Institute for Medical Research of the Cook County Hospital, Chicago, III. 

Hermaphroditism has captivated the curiosity of the layman and intrigued the 
physician for centuries. Until recent years many of these “misfits” were forced to 
live a carnival existence full of anguish and remorse. 

The sociological and psychological implications of such cases are well demon¬ 
strated in Hugh Young’s volume on this subject. 1 He reviewed 20 cases of true 
hermaphroditism, including one of his own. At a later date he added another 
case, thereby making a total of 21 cases reported up to 1937. 

One of these cases was driven to suicide because “he” was not permitted to live 
a normal life. Today, however, with the advances of modern surgery and endo¬ 
crinology, the hermaphrodite has a better chance of a normal happy life. 

Quite often the surgeon is faced with a dilemma as to the solution of the inter¬ 
sex problem. However, a careful history with emphasis on the psychological and 
sociological aspects, together with estrogen-androgen activity of the urine will 
help decide which is the predominant sex and how it may be preserved and 
abetted. 

A review of the literature reveals reports of approximately forty cases of true 
hermaphroditism which meet the pathological criteria. 

A study of these 40 cases reveals many interesting facts. A true hermaphrodite 
is an individual who has the gonads and external genitalia of both sexes and 
is capable of living as either male or female. The etiologv of this condition is un¬ 
known but there appears to be a strong familial tendency. The vast majority of 
repox-ted cases have a hypospadias or some other abnormality of the external 
genitalia. Only two cases are reported with normal external genitalia. 2 - 3 Approxi¬ 
mately 90 per cent of these cases reveal an ovotestis. Two cases have been re¬ 
ported with no ovotestes. One of these was capable of secreting sperm and ova 
simultaneously, with monthly bloody urethral discharge. 2 Theoreticallv, self 
impregnation would be possible but this has never been reported. 

The case we wish to present is unusual since no momentous surgical decision 
was necessary. 


CASE REPORT 


C. G., a thirty-two year old Negro, was admitted to Cook County Hospital, 
May 3, 1950, with the diagnosis of “acute urinary retention.” Two days prior to 
admission the patient noted the onset of “crampv” pains in the lower abdomen, 
which gradually increased in severity. The pains were intermittent similar to 
gas pains” and relieved by the passage of flatus. The bowels were noimal and 
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Fig. l.A, external genitalia. B, urethral opening in lotver end of perineal furrou 
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testis after removal of cyst, uterus and ovary. 
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Fig 3 4, gross specimens Left, c\ Stic mass, right upper, fallopian tube, right loner, 
infantile uterus and cervix B, cross section of cistic mass 



Tu. 4 1, endometrial gland and stroma, section from bodi of uterus B fallen ♦ , 
ucture in will of uteris Ub /3 > Ia ^opian tube 



W. J. BAKER, D. H. CALLAHAN, JH. AND A. B. RAGINS 

there were no genito-urinary complaints. Anorexia, nausea and vomiting were 
present the day of admission. A system review was negative except for frequent 
colds with periodic hemoptysis which might harm been considered as vicarious 
bleeding. He was a janitor in a local theatre. He had been married 3 years and his 
wife had never been pregnant. Intercourse was stated to be normal and semen was 
ejaculated. The patient weighed 118 pounds and was 4 feet, 11 inches tall. His 
temperature was 98.6F, pulse was 104, and respirations were 22. Blood pressure 
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Fig. 5. A, section from epididymis. B, atrophic testicular tissue and Lejdig ce 

was 116 systolic and 80 diastolic. The hair distribution appealed noirnal. * ^ 
dominal examination revealed a round smooth mass, the size of a grape n > 
which was palpable just above the symphysis. There was dullness oni peicuss 
This was first thought to be a full bladder. Urethral catheterization c i no ‘ 
the size of the mass. Inspection of the genitalia revealed a small hj pop as 1 
with a hypospadiae opening at the penoscrotal junction (ng. >■- ■ ^ a j 0 . 

palpable in the scrotum. A rectal examination revealed a sma a pi 
vesicular bed. . r ^ ( j SSI1R 

A routine roentgen ray stud.y demonstrated a suprapubic mass o j orn ; na l 
density in the region of the bladder. X-ray of the chest was nega n e. t 
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cramps remained the chief complaint during the time of study. Cvstograms eon 
finned the extrinsic mass. 

Cystoscopic examination revealed no evidence of a prostate but there was a 
small ridge in the posterior urethra, which showed gaping prostatic ducts. The 
trigone appeared normal but there was encroachment upon the posterior wall 
of the bladder from extravesical pressure. Retrograde urograms revealed a double 
ureter on the right side. The blood serology was negative and blood chemistry 
values were within normal limits. The urine was normal. Barium studies of the 
bowel revealed no lesions. 

An exploratory laparotomy was performed on June 19, 1950, through a right 
paramedian incision. Upon entering the peritoneal cavity a large cystic mass the 
size of a grapefruit presented itself and appeared as an ovarian cyst or tumor. 
Further inspection revealed a right tube and ovary with an infantile uterus 
(fig. 2, .4). The right tube and ovary overlaid a right abdominal testis (fig. 2, B). 
An ovary or a testis on the left side could not be found. 

The cystic mass was removed and a total hysterectomy and right salpingo- 
oophorectomv performed. A biopsy was taken from the abdominal testis. Post¬ 
operative convalescence was uneventful. Surgical correction of the hypospadias 
was refused. 

Pathological report (Dr. Alex B. Ragins): “The specimen consists of three 
pieces of tissue (fig. 3, .4). The first measures 7.5 by 1 by 0.4 em. and grossly 
appears to be a fallopian tube. On pressure the opaque, greyish white tissue 
within the lumen is freely movable and the surface is light brown to greyish in 
color. 

“The second fragment of tissue measures 7.5 by 2.5 by 1.5 cm. and resembles 
a bicomuate uterus with an elongated cervical canal and a cervix (fig. 3, A). 
The cervical portion is greyish white in color. On section of the body of the uterus 
the lumen appears fenestrated. The cornual portion has a thick wall and contains 
a central smaller lumen.” 

“The third tissue is composed of a cystic mass measuring 18 by 12 by 7.5 cm. 
and is partially covered by adherent omental fat (fig. 3, A). The surface is thick¬ 
ened and greyish white in color. The wall measures up to 5 mm. in thickness and 
the lumen is filled with a liquid which is partly gelatinous fluid (fig. 3, B). The 
inner wall reveals a multilocular appearance, filled with a bloody gelatinous fluid. 
On stripping the multilocular layer from the cyst wall, one encounters a perma¬ 
nent, greyish white membrane which resembles skin.” 

“In one area on the free surface is a vestigial-like tubal structure resemblin' 1 ' a 
fallopian tube, which is markedly adherent. However, no lumen is evident ^on 
section. 

"Microscopic: Section of the portio cervix reveals a typical cervical mucosa 
characterized by the presence of tall columnar epithelial cells. Section of the bodv 
of the structure reveals endcmetrial-like glands in a proliferative pha«e with 
slight cystic dilatation of the ducts (fig. 4, A). Section of the cornual portion of 
the uterus reveals a lumen lined by tall columnar epithelium, representative of a 
fallopian tube lining (fig. 4. B). Section of the structure which grossly suggests 
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epididymis reveals an acinar structure which is lined by cuboidal epithelium, and 
also a small structure at one pole, which is suggestive of a fallopian tube (fig. 5, A). 
Section of the cyst reveals a nondescript cyst wall composed of dense fibrous 
connective tissue and numerous blood vessels. Section of the mass from the right 
groin reveals atrophic testicular tissue, undescended, which is associated with 
marked proliferation of the interstitial cells of Leydig (fig. 5, B).” 

This picture is compatible with the diagnosis of intersex. 

SUMMARY 

An instance of hermaphroditism in a 32 year old Negro is reported. He had 
all the normal reactions of any male. Laparotomy revealed a uterus, one fallopian 
tube and ovary and one testis. The removal of his uterus and ovaries did not 
change his former male reactions. No clinical studies were made of the estrogens 
or androgens in this patient. 

7 IF. Madison St., Chicago 2, III. 
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ORAIOND S. CULP and JAMES H. DeWEERD 
From the Section of Urology, Mayo Clinic, Rochester, Minn. 

Many of the lesions with which the urologist is confronted are so situated 
within the less accessible regions of the body that the problem of suigical ap¬ 
proach and exposure remains an ever-present challenge. Despite innumerable 
advances in operative technique and more profound knowledge of regional anat¬ 
omy and physiology, deep-seated lesions within the bony pelvis continue to be 
especially troublesome. 

In the search for better avenues of exposure, certain fundamental truisms 
regarding surgical incisions must be considered. The incision should be so placed 
as to give the best possible access to that part of the operative field where the 
most difficulty is anticipated; it should not cause any serious disruption of nerve 
or vascular supply; it should be adequate in length and capable of being extended 
without damage; it should interfere as little as possible with respiratory function 
in the immediate postoperative period; and it should leave a strong durable scar. 

Vertical lower abdominal incisions no doubt have earned a permanent place 
in urologic surgery, but they unquestionably have definite limitations, especially 
when one is working in the lateral recesses of a deep pelvis. Dissatisfaction with 
vertical incisions is manifested by the increasing popularity of transverse lower 
abdominal incisions for main - types of operations. Even a casual review 1 ' 3 of 
urologic literature promptly reveals that more and more operations are being 
performed through some type of transverse incision. 

It is not our purpose to delve extensively into the anatomic and physiologic 
considerations of all the various types of incisions. These factors have been 
handled masterfully by several other authors. 4 ' 7 Suffice it to say, transverse in¬ 
cisions not only provide better exposure of pelvic and lower abdominal structures, 
but they also fulfill the other foregoing criteria of an acceptable incision. 


Read at annual meeting, North Central Section, American Urological Association 
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Oklahoma City, Oklahoma, May 19, 1952. * 
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Baudelocque s used a transverse incision for cesarean section as early as the 
first part of the nineteenth century. In 1900 Pfannenstiel 9 described his well- 
known transverse incision for pelvic operations. Maydard 10 in 1907 and Boeck- 
mann 11 in 1910 independently described transverse abdominal incisions which 
severed all layers of the anterior wall at the same level. Both the Pfannenstiel and 
the Maylard types of incisions are still in vogue, but each has had its opponents. 
Some surgeons have objected especially to an}' incision that sections all layers of 
the abdominal wall in the same plane. 

In 1941 Cherney 12 described a transverse incision for low abdominal operations 
which he thought had overcome objections to both the Pfannenstiel and Maylard 
incisions and at the same time had combined the attractive features of both 
Excellent exposure of the lower part of the abdomen and entire pelvis was ob¬ 
tained without dividing the rectus muscles in the plane of the skin or fascial 
incisions. Smith 13 in 1946 first reported the application of Cherney’s incision to 
urologic operations. More recently Wayman 14 mentioned its use in the surgical 
treatment of megalo-ureter. In all probability there have been other publications 
in which use of the Cherney incision has been mentioned for urologic procedures. 

We have been impressed by several commendable features of the Cherney 
incision. Magnificent exposure has been obtained in obese as well as thin patients. 
Scars from previous suprapubic operations have not made this type of exposure 
more difficult. It not only has been ideal for procedures on the bladder and 
adjacent structures, but has afforded ample visibility for transplantation of the 
ureters and exploration of the peritoneal cavity. Furthermore, lateral extension 
of the conventional Cherney' incision has permitted simultaneous operations on 
the upper part of the urinary tract, including complete nephroureterectomy. 
Our patients have been astonishingly' comfortable during the immediate post 
operative period and so far there have been no hernias or eviscerations a ter 
employment of the following type of exposure. 


TECHNIQUE 

A convex transverse incision of the skin is made with the central portion of the 
incision approximately' 2 fingerbreadths above the superior margin of the sym 
phy'sis pubis. Each end is curved upward to a point medial to the antei ioi supeno 
spine of the ilium (fig. 1). This incision is carried down through the pannicu us, 
the aponeuroses of the external and internal oblique and the anteiioi shcat i o 
rectus muscles (fig. 2). Only' the aponeurotic portions of the oblique muse es a 


8 Baudelocque, C. A.: Quoted by Rees, V. L. and Colter, F. A. -„i„„„iii>rqchnitts 

9 Pfannenstiel, J.: fiber die Vortheile des suprasymphysaren Fa ^ f „ji unK dcr 

fur die gynakologischen Koliotomien, zugleich ein Beitrag zu der Irid • 
Operationswege. Samml. klin. Vortr. (Gvnakologie No. 97) l/3o-l/ob, 1J • g«_ 

10 Maylard, A. E.: Direction of abdominal incisions. Brit. M. y “ 255I2S-} 1910. 

11 Boeckmann, Eduard: Transverse abdominal incisions. St. 4 aui At. Sure., 

>- Cherney, L. S.: A modified transverse incision for low abdominal operations. 

Gvnec. & Obst., 72, 92-95, 1941. . , ., i n ...,, r ureter and 

13 Smith, D. R.: The Cherney incision as applied to the surgen of 

bladder. Surg., Gvnec. & Obst., 83, 364-36S, 1946. „„*ntinn of an artificial 

h Wayman, T. B.: Surgical treatment of megalo-ureter and presentation ot an 

ureter. J. Urol., 61, SS3-900, 1949. 
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incised. Any muscular fibers which may extend unusually close to the midline are 
left for subsequent splitting. 

The transverse incision in the anterior sheath exposes the recti and sometimes 
the upper limit of the pyramidalis muscles. While the inferior flap of the sheath 
is being retracted, each rectus muscle is separated from the lower portion of the 
anterior sheath by blunt dissection after a few septal strands of fibrous tissue 
have been cut (fig. 3). The pyramidalis muscles usually remain attached to the 
sheath but should they extend higher than the transverse incision, thejr may 
be left attached to the recti. 



Fig. I. Location of skin incision. 



obHqSe muscles 011 ° f anteri ° r Sheath ° f recti and «P«>neuro S es of external and internal 

While the inferior flap is retracted, the lower ends of the recti . , 

inserting the index finger along the lateral margins just above tlmsvZl a 

separating the posterior surface of the recti by blunt dissection until T G*** ? 
meet near the midline With tho r u, ituissection until the fingertips 

holding awav “lying.^ I*, "f T', S “ PPOrtin S muscles and 
& . , lining structures, the tendinous insertions of ti>„ „ *■ 

-I am heing .Ceded. ... 
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fibers are dealt with in similar fashion. The inferior epigastric vessels aie encoun¬ 
tered lateral to the recti and are usually ligated and divided (fig. 4). No othei 
major vessels are encountered. 

An incision of this magnitude affords excellent exposure of the extiapciitoneal 
pelvic structures and should be sufficient for all procedures on the bladder, 
prostate and lower end of each ureter. Transverse opening of the peritoneum, 



Fig 3 Exposure of tendinous insei tion of recti on symphysis and proposed level for 
division of tendons. 


Reflected T'qet-us xrmaclcs 



Fig. 4 Recti reflected upward after splitting transversalis muscle, exposing blndd , 
peritoneum and proposed location of pel ltoneal incision 

along the line suggested in figure 4, also permits thorough exploratoiy palpatio 
of all intraperitoneal structures and adequate visualization of the lovei a ) omi^ 
nal contents. Simultaneous ureterosigmoidostomy and total cystcctomj 
been performed most satisfactorily with this type of exposure. When t ic pa ici 
is in Trendelenburg position and the intestines are held back with a mom: a ^ 
dominal pack, the effect may be likened to that which might be obtainet 
half-moon segment of the lower abdominal wall were dissected aw ax. ' or 
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an unobstructed view of the sigmoid colon, ureters from the level of the sacral 
promontory down, bladder and other pelvic organs. Gentle retraction around 
the periphery of the field will of course improve exposure in specific areas. 

Closure of the incision is accomplished in layers. The peritoneum is closed 
with a continuous suture of no. 1 chromic catgut (fig. 5). The patient is then lev¬ 
eled and the ends of the tendons of the recti are re-approximated to the periosteum 
of the symphysis or to the under surface of the anterior sheath near'the pubes 



Fig. 5. Closure of peritoneum. 



Fig. G. Reattachment of rectus tendons. 

with four or more interrupted mattress sutures of silver or steel wire (fig. 6). 
Cherncv specifically advises leattachment to the sheath instead of to the sym¬ 
physis. It e have tried both sites, have found both quite satisfactory and now 
merely elect to use the one that may be more convenient. The recti usually reach 
the symphysis without tension, provided muscular lelaxation has been main¬ 
tained and the Trendelenburg position has been corrected complete]}-. When 
drainage is necessary a Penrose drain is bi ought out at the lateral margin of each 
rectus muscle. ° 
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Split fibers of the transversalis and oblique muscles are approximated with 
interrupted sutures of no. 1 chromic catgut after which similar sutures are used 
to close the aponeuroses. The latter may be sutured in two layers if desired. The 
same type of closure is used for the defect in the anterior sheath of the recti 
(%• 7). 

The superficial fascia and subcutaneous tissues are sutured with interrupted 
plain catgut and the skin is closed with black silk. Attention is directed to the 
fact that the sutures in the peritoneum, rectus tendons and fascias are in different 
planes with no overlapping. 



Fig. 7. Closure of anterior sheath of recti and aponeuroses of oblique muscles. 


Table 1. Operations through Cherney incision 


Urethra 

Plastic operation for epispadias 
Prostatectomy 
Bladder 

Total c 3 r stectomy 
Segmental resection 
Diverticulectomy 
Qystolithotomy 
Obliteration of vesical neck 
Permanent cystostomy 


Ureter 

Ureterosigmoidostomy 
Cutaneous ureterostomy 
Ureterectom}’ 
Ureteroneocystostomy 

Kidney 

Nephro-ureterectomy 

Others 

Loop colostomy 
Orchiectomy 

Internal repair of inguinal hernia 
Exploration and biopsy 


APPLICATIONS 

To date we have used some form of the Cherney incision in 56 cases. ^ os * ^ 
these operations were multiple procedures. Whereas it initially was out prac IC 
to employ this incision only when simultaneous bilateral ureterosigmoi os 
and total cystectomy were contemplated, we have now come to use it bj P>e ® 
ence for a variety of urologic operations within the pelvis and lowei part o 
abdomen. Table 1 indicates the various types of procedures in the cunent 
Most of these were performed through the conventional incision shown in 4 ^ 
8. It proved to be admirably suited for use in the stocky, obese paticn ."j g 
thick panniculus and a large amount of intra-abdominal fat. Honeja, we 
used it to a com parable advantage in thin, asthenic patients as we . 

The Cherney incision proved to be especially useful for othei simu at 
bilateral ureteral operations, such as bilateral cutaneous ureteiostomj as 
trated in figure 8. 
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We were particularly impressed by the ease with which exposure could be im¬ 
proved by simply extending the appropriate limb of the incision toward the flank. 
In 2 instances extensions of 6 to 8 cm. (fig. 9) permitted ligation of the renal 
pedicle under vision and made it possible to perform complete nephroureteiec- 
tomy as well as segmental resection of the bladder. A short extension of the left 
limb in another ease made it simple to exteriorize an area of diverticulitis of the 



FrG.S. Bilateral cutaneous ureterostomy performed through a Cherney incision. 



Fig. 9. Lateral extension of conventional Cberney incision for nephro-ureterectomv. 

sigmoid as a loop colostomy after it had been separated from a perivesical abscess 
involving the dome of the bladder. 

When it is a foregone conclusion that the contemplated operation will be con¬ 
fined to one side of the pelvis or abdomen or both, the incision can be placed 
mostly in that area, as demonstrated by figure 10. In this particular case most of 
the ureter had been left in situ after nephrectomy for a papillary tumor of the 
renal pelvis. A previous attempt elsewhere to remove the ureter through a mid- 
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line incision had been unsuccessful. The long segment of tumor-bearing ureter and 
a cuff of bladder were excised easily through this modification of the Cherney 
incision despite the fact that the patient weighed 280 pounds. 

Many of our patients had had previous suprapubic operations (figs. 9 and 10). 
Not only did these fail to complicate our Cherney incisions, but frequently the 
scar tissue seemed to make the final closure easier. Although the time necessary 
for closure of the Cherney incision may be longer than that required for repair of 
most vertical incisions, we are convinced that the improved exposure shortens 
the total operating time. 



Fig. 10. Modified Cherney incision for removal of left ureter. 


COMPLICATIONS 

We have had no wound disruptions or eviscerations in any of our 56 cases. In 
some, profuse seropurulent or purulent drainage developed because of the m 
fected nature of the original lesion. Even though the drainage was protiacte m 
a few cases, lasting four weeks in 1 instance, all the incisions healed solidly. 

There has been no osteitis pubis even though the recti were sutured to t ic 
syonphysis in many cases. 

To date we have had no incisional hernias, although admittedly the time m er 
val since operation has not been long enough in all cases to exclude this pos 
sibility. ., 

Very little has been published regarding the experiences of other suigeons \u^ 
this type of incision. In their paper on ureterosigmoidostomy, Coidonniei at ^ 
Lage' 5 mention 4 postoperative eviscerations and 3 incisional hernias uhic i ie - 
attributed to “the modified Cherney' incision.” In a recent personal commuinc. 
tion Cordonnieri 6 states that he still uses the Cherney incision foi the iepan 
vesicovaginal fistulas and thinks it “gives an exposure far supeiioi to t in 

15 Cordonnier, J. J. and Lage, W. S. An evaluation of iirete r osig:rnoi<J anastom^^.| 
mucosa-to-mucosa method after two and one-half years experi 
Sect., Am. Urol. Assn , r>. S9, 1950. . 

10 Cordonnier, J. J. - Personal communication to the authors. 
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tained by midline incisions." but has abandoned it for cystectomy and ureteral 
transplantation, after ttying it in approximately 25 cases. It may be significant 
that the recti were reattached to the symphysis in all his cases for he mentions 
that “in many instances considerable difficulty was encountered in obtaining a 
firm attachment because the sutures at the symphysis would frequently pull out." 

Carroll 17 has used the Chemey incision on approximately 25 patients for either 
cystectomy or radical retropubic prostatectomy and seminal vesiculectomy and 
has been enthusiastic about the exposure. One of his patients developed a hernia 
on the right side after cystectomy but this was repaired easily and the patient 
is well three and a half years later. 

Fallis 1 '. who first persuaded us to try this type of exposure, and his associates 
have used the Chemey incision for approximately 100 anterior resections of the 
bowel with 1 hernia. This occurred in a woman whose enlarged uterus had to be 
brought so far forward in order to complete the intestinal operation that the recti 
would no longer reach the symphysis or inferior portion of the sheath and were 
left unattached. Fallis readily admits that hysterectomy would have been a 
valuable adjunct under these circumstances. In all his other cases the recti were 
sutured to the symphysis, despite which there were no hernias, osteitis or evis- 
cerations. 

Chemey 13 has informed us that he has personal knowledge of the use of his 
incision in approximately 500 cases, more than 100 of which were his own. with 
development of an incisional hernia in only 1 case. There have been no disrup¬ 
tions of the wound to his knowledge 

In all probability any type of abdominal incision may permit the development 
of hernia or evisceration under certain circumstances but there does not seem to 
be any conclusive proof that the Cherney incision is more vulnerable than ver¬ 
tical or other varieties of transverse incision. On the contrary, its record to date 
would appear to be exceptionally good in this respect and should not deter any¬ 
one from using it. 


SUMMARY 

In making a plea for more extensile utilization of a low abdominal transverse 
incision for urologic operations, we have reviewed the application and technique 
of the Cherney incision as we have successfully employed it for a varietv of uro¬ 
logic procedures. Improved exposure is frequently the "key"’ which transforms 
a difficult operation into a relatively easy one. We are convinced that the Cher¬ 
ney incision has many inherent advantages that cannot be equalled bv other 
types of incisions and that the difficult pelvic operations which so frequently 
confront the urologist can he performed with less “wear and tear" on both the 
patient and the surgeon if the Cherney incision is used. 

^T?' s S n: ^ ersona l communication to the authors, 
u rt * 5 ’ ^ t ‘i ” e ^ sona l communication to the authors. 

Cherney, L. I ersonal communication to the authors. 
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A SIMPLIFIED METHOD FOR ESTIMATING URINARY INORGANIC 
PHOSPHATE DURING ALUMINUM GEL THERAPY FOR 
PHOSPHATIC CALCULI* 


HERTHA H. TAUSSKY and EPHRAIM SHORR 
With the technical assistance of Gloria Kurzmann 

From The Department of Medicine, Cornell University Medical College, The Russell Sage 
Institute of Pathology and The New York Hospital, New York, N. Y. 


The purpose of this note is to describe a simplified method for estimating the 
24 hour urinary level of inorganic phosphorus. This procedure has been designed 
to assist in the optimal use of the aluminum gel regimen developed in this labora¬ 
tory for the prevention of recurrences or further growth of renal phosphatic 
calculi. 1 

The objective of this regimen is to reduce urinary phosphorus excretion to 
levels at which the precipitation of this ion with calcium, ammonium or mag¬ 
nesium could take place with difficulty or not at all. This is accomplished by 
aluminum gels through the formation of insoluble aluminum phosphate salts m 
the intestinal tract, with a corresponding reduction in the amount of phosphorus 
available for absorption. This diversion of phosphorus excretion via the intestinal 
tract leads to the prevalence of lower serum inorganic phosphorus values am 
thereby'- to a proportional diminution in the amount excreted in the urine. With a 
fixed dietary phosphorus intake at any'- given level, the aluminum gel dosage can 
be adjusted to achieve any desired urinary' phosphorus excretion, 300 mg. 01 
less of phosphorus/24 hours being regarded as optimal. 

It is only possible to determine how faithfully' this regimen is being adheiec o 
by' frequent determinations of the 24-hour urinary phosphorus excretion. Cuuen 
methods for this analysis are sufficiently' exacting as to require laboratory 
facilities beyond those usually available to the physician in his office; ant us 
circumstance, as well as the cost of frequent analyses in commercial or hospi a 
laboratories, has in the past been a formidable obstacle to the optimal apP 1 
cation of this therapeutic regimen. , 

The analytical procedure to be described is based on the suggestion of > umne 
that the phosphomolybdic acid formed during the first step in the ana y sis 
inorganic phosphorus be reduced by ferrous sulfate instead of by the conven 1011 .^ 
amino-naphthol sulfonic acid reagent. 3 A blue color is obtained whic 0 
Beer’s law and remains stable for a number of hours. This color can be measure^ 
semi-quantitatively by means of a color comparator! equipped with peimane^ 
glass standards corresponding to known concentrations of phosphoius m a 
hour urine specimen. 


* Aided by a grant from Wyeth, Inc., Philadelphia, Pa. 

Accepted for publication May 1, 1952. .. . r . n „i n hosphatic 

1 Shorn, E. and Carter, A. C.: Aluminum gels in the management of renal pnosi 

calculi. J.A.M.A., 144: 1549, 1950. . . r „i,„ OT ,i,nrns Science, 

2 Sumner, J. B.: A method for the colorimetric determination o i P 

H. ami Subbarow, Y.: The colorimetric determination of phosphor"*. J 

““('Thi’sTomp'mliSki. S*. 811 can I* obtained Iron, the H.llige Inc., 877 S,cn«l 
Ave., Garden City, N. Y. 
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The two permanent glass standards correspond to 200 and 300 mg. inorganic 
phosphorus per 24 hours. They are mounted in the comparator on either side of a 
slot for the test tube containing the unknown sample. 

Two reagents are required for this test: 

1) A 2.5 per cent ammonium molybdate solution (25 gm. (NHOeMojOa-dHoO 
are dissolved and diluted to 1 liter with 5N H 2 S0 4 ). 

2) Ferrous sulfate crystals (FeS0 4 -7Hs0). 

The test is carried out as follows: 

1) The complete 24 hour urine sample is diluted to 3 liters with water and well 
shaken (at least 5 times) just before removing an aliquot for analysis. 

2) Five cubic centimeters of the specimen are pipetted into a 100 cc volumetric 
flask and diluted to about 60 cc with water. Then 10 cc of the molybdate rea¬ 
gent are added and the mixture shaken. 

3) Two grams of ferrous sulfate are now added, the flask is filled with water 
to the 100 cc mark and mixed until the crystals are completely dissolved, usually 
a matter of 5 minutes. 

4) The blue color developed is now ready for comparison in the comparator. 
An aliquot is poured into the tube supplied with the comparator. 

If no comparator is available, a stock phosphorus solution can be used to pro¬ 
vide the standards for comparison. For quantitative analysis the color may be 
measured in a photoelectric colorimeter utilizing the two standard solutions for 
the calculation, the color formed obeying Beer’s Law. 

The stock phosphorus solution: 0.146 gm. KH 2 P0 4 are dissolved and diluted 
to 1 liter with 0.1 N H 2 S0 4 . One cubic centimeter contains 33.33 micrograms 
phosphorus. 

Ten and 15 cc of this stock solution corresponding respectively to 200 and 300 
mg. inorganic phosphorus per 3 liters are added to 100 cc volumetric flasks and 
the procedure followed as described above for the unknown urine sample. The 
color comparison can be made directly from the volumetric flasks which should 
be of uniform shape. 

With both comparator and standard solutions, there is no difficulty in esti¬ 
mating whether or not the 24 hour phosphorus output is above or below the 
desired 200 or 300 mg. Where the clinical status would seem to warrant even 
lower concentrations, the 200 mg. standard is particularly serviceable. The 
simplicity of the procedure lends itself readily to office use and indeed may be 
used at home by the patient, after instruction. 

The superior stability of the color produced with ferrous sulfate as the reducing 
agent over the conventional amino-naphthol sulfonic acid reagent has led us to 
apply the above procedure to the quantitative analysis of inorganic phosphate 
in serum, urine and stool ashes.* The details of this method will be described 
elsewhere. 4 


* While in the process of developing this procedure a method was published bv Rock 

stein and Herron* incorporating Sumner’s suggestion to use ferrous sulfate in the micro 
determination of inorganic phosphate. micro 

* Rockstein, M. and Herron, P. IV.: Colorimetric determination of inorganic nhosnhitn 

m microgram quantities. Anal. Cliem., 23: 1500, 1951. b P“°splintc 
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A NEW RESECTOSCOPE 


S. P. R. HUTCHINS 

From the Department of Urology, Baylor University, College of Medicine, Houston, Texas 

The modern instruments used today in prostatic resections are a far cry from 
the one used by Ambrose Pare in the sixteenth century. The era of practical cold 
cutting instruments began with the cold punch of Young 1 in 1909 and is continu¬ 
ing. The fact that perfection has not been reached is evidenced by the continued 
improvements that have been made on this basic design: Braasch in 1918/ 
Young in 1919, 1 Rose in 1925, 3 Bumpus in 1926, 4 Ravich in 1927, 5 Day in 1929, 6 
Thompson in 1935." In 1931, Kinvin 8 made a type of punch which cut a little 
differently. The practical instruments have been those modified by Braasch, 
Bumpus and Thompson, each improving the previous model in the order given. 



Those who use the punch instruments are familiar with their limitations. Since 
his introduction to this type of instrument the author has believed that the co c 
punch could be improved to cut more efficiently and accurately. Consequent}! 
the instrument herewith presented was produced after many changes in design 
and some production difficulty. It is designed to cut the tissue rather than to 
shear it out by a punch action. A shearing action or a punching action is a muc 1 
less efficient method of soft tissue cleavage in comparison with a cutting action- 
The surgeon uses the knife to cut, not to chop with as an ax. 


Accepted for publication April 14, 1952. , . , , • T. on . 

1 Young, H. H. and Davis, D. M.: Young’s Practice of Urology. Philadelphia and L 
don: W. B. Saunders Co., 1926, vol. 2, p. 497. 

2 Braasch, W. F.: Median bar excisor. J.A.M.A., 70: 758, ,1918. 

3 Rose, D. K. A visual prostatic punch. Surg., Gynec. & Obst., 41: lUJ, - ■ , , 

3 Modern Urology, edited br r Hugh Cabot. Philadelphia: Lea & Febige , ■ > 

^ 5 History of Urology. Baltimore: Williams & Wilkins, 1933, vol. 2, p. 170. 

7 Emmett, J~L.: Transurethral resection with the cold punch. Operative tccin ‘ i 

J ' “ J.UVehicle neck obstruction: Presentation of a new instrument for its relief. 

Surg., Gjmec. & Obst., 52: 1007, 1931. 
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In this new reseetoscope (fig. 1) there is a rotaiy-reciprocal motion of the 
knife which cuts the tissue as the knife advances. Some of the advantages are: 
increased efficiency through an opening spring; a driving ring which enables the 
instrument to be rotated to any position while remaining in a comfortable posi¬ 
tion in the hands or hand; improved water inlet; increased cutting efficiency 
gained by knife rotation which does not push the tissue out of the fenestra as the 
punch does, thereby giving more accurate control of depth of cut and tissue re¬ 
moved with each stroke; friction lessened by ball bearings. All of these factors 
lead to a speedier resection, less operative time and blood loss and a smoother 
prostatic fossa. 

Medical Arts Bldg., Houston 2, Texas 
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THE ELECTRO-UROGRAM 

A. W. KNEUCKER 

From the Department of Surgery and Urology, Montana State Hospital, 

Warm Springs, Montana 

It has been known for almost a hundred years that organic tissue is able to pro¬ 
duce and transmit electrical currents. This property was first attributed to the 
muscle, and especially to the heart, but later it was shown that every tissue can 
emit electricity. Even for the kidney it was known that this organ can under cer¬ 
tain circumstances create currents; pharmacological investigations referring to 
this phenomenon were published abroad about 15 years ago, but had no interest 
for, or influence on, urology.* Similar publications referred to the uterus and to 
the brain, and the use of the electrocardiogram and the encephalogram has 
produced definite achievements for human physiology, pathology, and clinical 
investigations. 

This paper shall demonstrate the experimental and clinical work which has 
been done during the last 2 years to produce and to record electrical currents from 
the urinary tract. To get curves which, in consequence, will pave the way for a 
new method in renal diagnosis, one has to work with the urinary tract as a whole. 
The recording of electrical potentials from the kidne.y alone should be done only 
in experimental work; it does not suffice in man. The bladder, and therefore, the 
whole urinary system has to be taken into consideration when working on the 
Electro-urogram (EUG). 

The EUG resembles in several ways, as in some technical steps, the electio- 
cardiogram. Nevertheless, there are great differences between both, based on t IC 
different physiological conditions of the two organs. Thus, the heart muscle works 
continuously; the kidney's do not. In order to get the produced current foi iegn 
tration, we must put the kidneys to work by' giving the animal or the human 
being enough fluid to initiate at least a fair diuresis. It seems that the cunes 
originated by' the left and right kidney' are identical in their nature. I lactica y 
speaking, however, since the diuresis in one kidney' never equals the outpu m 
the sister organ, the curves look different. Various amounts of fluid takeni m 
produce various curves, as it can be easily' demonstrated by' experiment, 
optimal amount of hypodermically' injected saline while doing experiments oi 
rabbits, was 50 cc. 

The work was done with a General Electrocardiograph, model B, type o. 

The leads were set during the experiments on rabbits as follows: 

1) The kidney' was first exposed surgically' in the usual way r ; it must, e m ^ 
tioned that the kidney's of the rabbit have, within the retropeiitonea space, 
somewhat different position from the human kidney'. Both electiodes weie p a 
upon the surface of the kidney', so that the organ lay' between them. 

2) One electrode was put on the exposed kidney, the other one o\ er 
bladder. 

The author got every possible assistance from the Montana State Hospital, 
ho wishes to express his sincere thanks. 

* See Dungern, Biologia Generalis, vol. 12, p. 47S. 
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3) A speciaUv constructed electrode with a small, sharp needle (Xo. 25) was 
introduced into the kidney pelvis, the other electrode again placed on the 
bladder. 

4) One electrode was inserted into the kidney pelvis, and the other one put in 

the region of the m. quadratus lumborum. Simultaneously, electrocardiograms 
were taken to demonstrate that the kidney curves contrast entirely from the 
electrocardiogram. _ 


r 



I ig. i. A, electrocariiiogram for comparison. B, EUG. Typical curve. C, EUG. Typical 
curve. D , EUG. Curve after severe traumatization of kidney. 


The following system has been found most suitable after a long period of error 
concerning the cables which lead from the electrodes to the instrument. The right 
arm cable was taken for the right kidney, the left arm cable for the left kidnev, 
and the left leg cable for the bladder. When the needle was introduced into the 
kidney pelvis, a precordial electrode was used. It was, according to the principles 
of the electrocardiogram, connected to the left leg cable, and the other electrode 
was attached to the left arm or right arm cable, respectively. 

The moment that the kidney was traumatized, the damage extended from 
slight squeezing to the destruction of the organ. The curirs began to change im¬ 
mediately. 

So far, the whole investigation had some physiological and urological interest. 

hen it has been found out that the curves change under pathological conditions, 
the work seemed to become most promising for human pathology and clinical 
urology. 
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A. IF. KiYEUCKER 


Curves can be registered in human beings in a similar way and under the con¬ 
dition that strong diuresis takes place. The minimum amount to induce a suffi¬ 
cient kidney function which can be registered by the EUG is two to three cups of 
fluid, but it is better to take in one pint. It is advisable to let at least ten minutes 
elapse between the intake of the beverage and the start of the EUG. Water is 



Fig 2 A, tj'pical EUG Left kidney B, typical EUG Right kidney C, fe oncr ' c . 

Pyuna, hematuria and stone impacted in right ureter D, right kidney four 
ments in renal pelvis E, same patient as D Different lead. 

preferable to fruit juice. It is necessary to take first a plain anteroposterioi fil m 
to ascertain the position of the kidney. 

So far the following leads have been used m human beings: 

1) One electrode on the costovertebral angle, as close as possible to t ie 'i Iie -’ 
the cable used is the right or left arm cable, respectively. The secon e ec io e 
put upon the bladder region (left leg cable). It is advisable to vo> on 

bladder. „ . „ „„ f[I .„ n |] 

2) One electrode is set on the kidney, as described in the foiegoing pa * 
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the other one within the bladder. The simplest way to do it is to place the silver 
wire, the so-called mandrill, within a ureteral catheter and to connect it with the 
precordial electrode. To introduce a ureteral catheter into a female bladder is, as 
everybody knows, very easy. In the male it is advisable to msert the ureteral 
catheter into a rubber catheter, Nelaton 18F for instance, to guide the latter into 
the bladder, and then push the ureteral catheter a little bit outside the rubber 
catheter through its eye, into the bladder. The EUG does not work if the ureteral 
catheter gets introduced through the metal shaft of a cystoscope. 

3) The third lead is with one electrode placed in the region of the kidney. 
The second electrode is represented by the silver wire of a ureteral catheter in¬ 
serted into the kidney pelvis of the kidney on the same side. On the outer elec¬ 
trode we use the right or left arm cable, respectively, and for the kidney pelvis 
electrode the left leg cable, since the ureteral catheter is connected with the pre¬ 
cordial electrode. 

4) The fourth lead is with one electrode placed on the full bladder. The second 
electrode is represented by the silver wire of a ureteral catheter inserted into the 
kidney pelvis, as described in paragraph 3. On the bladder we use the right or left 
arm cable, depending on which kidney is being examined; the silver wire, con¬ 
nected with the precordial electrode, is united with the left leg cable, as usual. 

It is quite possible that during further development of the EUG new leads will 
be necessary. 

We again witness the phenomenon that we have found in the kidney of the 
rabbit. The diseased or traumatized kidney gives curves different from those of 
the normal organ. Even a certain pressure exerted from outside by the fingers of 
the examining hand produce, in lean patients with weak muscles, curves different 
from the usual. The sensitivity of the electric current is great and, therefore, the 
EUG seems to be helpful in situations where the pyclogram fails. Every urologist 
is fully aware of the difficulties encountered in the earty diagnosis of pathological 
conditions in the kidney. Usually the interior of the bladder is entirety visible; 
and in the few cases where inspection is impossible, the cystogram does the job. 
This is not true for the kidney, since this organ cannot be visually inspected. 
How often the early diagnosis of a hypernephroma is impossible, because the 
pyelogram is not meticulous enough to permit the correct diagnosis. If we cannot 
confirm our suspicion by palpation, the examination of the excreted urine, and the 
various methods of x-ray, the whole procedure is questionable. Although it is too 
early to draw definite conclusions, there are indications that the EUG will fill 
this gap and, after more work has been done and experience gained with it, it will 
successfully compete with all other means in the diagnosis of kidney diseases. 

I rologists, although not used to reading curves, as psychiatrists and cardiolo¬ 
gists are, will have no trouble in interpreting these curves, which is usually no 
more difficult than to learn how to read pyelograms. 

Finally, another point should not be overlooked. The pyelogram is expensive, 
whereas the single EUG costs about 15 cents, a fact which is not negligible from 
the standpoint of economy. 

Here attached are a number of typical curves of rabbits as well as human 
beings (figs. 1 and 2). 
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Curves can be registered in human beings in a similar way and under the con¬ 
dition that strong diuresis takes place. The minimum amount to induce a suffi¬ 
cient kidney function which can be registered by the EUG is two to three cups of 
fluid, but it is better to take in one pint. It is advisable to let at least ten minutes 
elapse between the intake of the beverage and the start of the EUG. Water is 



to ascertain the position of the kidney. 

So far the following leads have been used in human beings. k'dnev; 

1) One electrode on the costovertebral angle, as close as possib e to 10 ' '. s 

the cable used is the right or left arm cable, respectively. The seconc e cr ^ 
put upon the bladder region (left leg cable). It is advisable to " 01 0 
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the other one within the bladder. The simplest way to do it is to place the silver 
wire, the so-called maudrin. within a ureteral catheter and to connect it with the 
precordial electrode. To introduce a ureteral catheter into a female bladder is, as 
everybody knows, very easy. In the male it is advisable to insert the ureteral 
catheter into a rubber catheter, Xelaton 1SF for instance, to guide the latter into 
the bladder, and then push the ureteral catheter a little bit outside the rubber 
catheter through its eve, into the bladder. The EUG does not work if the ureteral 
catheter gets introduced through the metal shaft of a cystoseope. 

3) The third lead is with one electrode placed in the region of the kidney. 
The second electrode is represented by the silver wire of a ureteral catheter in¬ 
serted into the kidney pelvis of the kidney on the same side. On the outer elec¬ 
trode we use the right or left arm cable, respectively, and for the kidney pelvis 
electrode the left leg cable, since the ureteral catheter is connected with the pre¬ 
cordial electrode. 

4) The fourth lead is with one electrode placed on the full bladder. The second 
electrode is represented by the silver wire of a ureteral catheter inserted into the 
kidney pelvis, as described in paragraph 3. On the bladder we use the right or left 
arm cable, depending on which kidney is being examined; the silver wire, con¬ 
nected with the precordial electrode, is united with the left leg cable, as usual. 

It is quite possible that during further development of the EUG new leads will 
be necessary. 

We again witness the phenomenon that we have found in the kidney of the 
rabbit. The diseased or traumatized kidney gives curves different from those of 
the normal organ. Even a certain pressure exerted from outside by the fingers of 
the examining hand produce, in lean patients with weak muscles, curves different 
from the usual. The sensitivity of the electric current is great and. therefore, the 
EUG seems to be helpful in situations where the pyelogram fails. Every urologist 
is fully aware of the difficulties encountered in the early diagnosis of pathological 
conditions in the kidney. Usually the interior of the bladder is entirely visible; 
and in the few cases where inspection is impossible, the cystogram does the job. 
This i* not tme for the kidney, since this organ cannot be visually inspected. 
How often the early diagnosis of a hypernephroma is impossible, because the 
pyelogram is not meticulous enough to permit the correct diagnosis. If we cannot 
confirm our suspicion by palpation, the examination of the excreted urine, and the 
various methods of x-ray. the whole procedure is questionable. Although it is too 
early to draw definite conclusions, there are indications that the EUG will fill 
this gap and. after more work has been done and experience gained with it. it will 
successfully compete with all other means in the diagnosis of kidnev diseases 

Urologists, although not used to reading curves, as psychiatrists and cardiolo¬ 
gists are. will have no trouble in interpreting these curves, which is usuallv no 
more difficult than to learn how to read pyelograms. 

Finally, another point should not be overlooked. The pvelogram i* expensive 
whereas the single EUG costs about 15 cents, a fact which is not negligible from 
the standpoint of economy. & & 


Here attached are a number of typical curves of rabbits 
being* (Tig*. 1 and 2). 


as well as human 
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A CONDOM-COUPLED URINAL FOR INCONTINENCE 
DAVID P. PAULL 

From the Paraplegia Service, Cushing Veterans Administration Hospital, Framingham, Mass. 

The commercially available urinal coupling attachments for the incontinent 
male patient leave much to be desired in cleanliness, lightness and convenience. 
Excoriation and ulceration of the skin of the penis may occur. The attachments 
which rely on circumferential pressure on the penis may' also cause urethral dila¬ 
tation, urethral diverticulum and peri-urethral abscess. Penile clamps may have 
the same effects. The apparatus here described, if properly used, will not cause 
any of these complications. It has been tried extensively on paraplegic patients 
with stress incontinence, with generally satisfactory results, and should be no 
less useful to other incontinent patients. 

The coupling apparatus consists of a piece of latex rubber tubing, a plastic 
adaptor and a condom. 

The tubing has an inside diameter of %6 of an inch and an outside diameter of 
% of an inch. The thickness of the wall prevents kinking. The small lumen 
allows the surface tension of the urine to maintain a column of fluid in the tubing, 
which exerts a constant negative pressure and so keeps the condom empty. 
Drainage is into an ordinary rubber leg urinal to which the distal end of the 
tubing is connected. 

The adaptor, which is fully described in the drawings, is made of clear (Lucite) 
plastic. The tubing is passed into the condom, the end of which is then forced 
into the lumen of the tube by the narrow end of the plastic adaptor; the condom 
is then punctured through the lumen of the adaptor and reversed. (See figmes 
!» 2, 3.) 

A ring of facing cement (latex, zinc oxide and benzene) is applied to the s ta 
of the penis distal to the penoscrotal junction, and the condom is rolled otei the 
penis and pressed firmly'' over the cement-bearing area. It is light and fexne 
enough to obviate pressure or constriction. 

When used in patients with neurogenic vesical dysfunction, as in the para 
plegics for whom it was first devised, this apparatus must be considered as a 
supplement to rather than a substitute for appropriate bladder training, an 
such patients its constant use is not advised. In other incontinent patients, v icr ® 
it may be worn for considerable periods of time, the condom should be iep ae 
after about eight hours. The cement should be gently nibbed off the skin, no^ 
removed by solvents, and the penis washed and dried. The longei the inter 
before reapplying the apparatus, the better. The adaptor is cleaned "it -°‘P 
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Fig. 1. A, component parts of coupling attachment, adaptor being shown in end and 
side views. B, assembled coupling. 



Fig. 3. .1, inverted condom with adaptor about to be inserted. B, condom forced into 
tubing by adaptor. C, condom has been punctured, reversed and applied to penis. 

and water. It may be sterilized by soaking in a 1:1000 solution of zephvran. The 
tubing and the urinal are cleaned in the usual manner. 
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A CONDOM-COUPLED URINAL FOR INCOXTIXEXCE 


DAVID P. PAULL 

From the Paraplegia Service, Cushing Veterans Administration Hospital, Framingham, .Vo**. 

The commercially available urinal coupling attachments for the incontinent 
male patient leave much to be desired in cleanliness, lightness and convenience. 
Excoriation and ulceration of the skin of the penis may occur. The attachments 
which rely on circumferential pressure on the penis may also cause urethral dila¬ 
tation, urethral diverticulum and peri-urethral abscess. Penile clamps may haw 
the same effects. The apparatus here described, if properly used, will not cause 
any of these complications. It has been tried extensively on paraplegic patients 
with stress incontinence, with generally satisfactory results, and should be no 
less useful to other incontinent patients. 

The coupling apparatus consists of a piece of latex rubber tubing, a pla.tic 

adaptor and a condom. . 

The tubing has an inside diameter of %e of an f n °L and an outside diameter o 
% of an inch. The thickness of the wall prevents kinking. The small ume^ 
allows the surface tension of the urine to maintain a column of fluid in the t u ™p 
which exerts a constant negative pressure and so keeps the condom 
Drainage is into an ordinary rubber leg urinal to which the distal en 

tubing is connected. ■■ » 

The adaptor, which is fully described in the drawings, is made of cleai 
plastic. The tubing is passed into the condom, the end of which is t en 
into the lumen of the tube by the narrow end of the plastic adaptor, tic c 
is then punctured through the lumen of the adaptor and reveise . ee 

A ring of facing cement (latex, zinc oxide and benzene) is applied to ^ 
of the penis distal to the penoscrotal junction, and the condom is 10 
penis and pressed firmly over the cement-bearing area. It is ligA a! 
enough to obviate pressure or constriction. . ^ ara . 

When used in patients with neurogenic vesical dysfunction, as in ^ ^ 
plegics for whom it was first devised, this apparatus must be con' ^ ^ 

supplement to rather than a substitute for appropriate bladdei tiauu g, 
such patients its constant use is not advised. In other incontinent pa *pj acc d 

it may be worn for considerable periods of time, the condom s ou [t0 { 

after about eight hours. The cement should be gently lubbe o ^ interval 
removed by solvents, and the penis washed and dried. The onge RQa p 

before reapplying the apparatus, the better. The adaptor is c eai 
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Fig. 1. .4. component parts of coupling attachment, adaptor being shown in end and 
side views. B. assembled coupling. 



Fig 3. .1. inverted condom with adaptor about to be inserted. B. condom forced into 
tulnnc by adaptor. (’, condom has been punctured, reversed and applied to penis. 

anti water. It may lie sterilized hv soaking in a 1:1000 solution of zepltvran. The 
tubing anti the urinal are cleaned in the usual manner. 





464 


DAVID P. PAULL 


SUMMARY 

The use of a condom as a urinal coupling is not original but the general habit 
has been to fasten it to the penis noth adhesive tape, with the disadvantages 
already mentioned. The use of cement obviates these while retaining the ad¬ 
vantages of a disposable coupling. The other essential features of this 
apparatus are: 

The plastic adaptor, with which a secure water-tight joint can be made in a 
few seconds. It is not yet in commercial production but can be made easily by 
anyone who can operate a machine lathe. The drawings are self-explanatory. 

The precise size of the tubing, which has the effect of keeping the condom 
evacuated. 

Since this article went to press, American Cystoscope Makers Inc., New York, 
N. Y. have announced that they will supply’' the plastic adaptor for this urinal., 

Portland VA Hospital , Sam Jackson Park, Portland, Ore■ 
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A PLASTIC HOLDER FOR NEPHROSTOMY TUBES 
MORTON PALKEX 

From the Urological Section of the Surgical Service. Cushing Veterans Administration 
Hospital. Framingham. Mass. 

Experience with the usual unwieldy methods of securing nephrostomy cathe¬ 
ters has prompted the designing of a plastic holder which may be found equally 
useful in holding drainage tubes in a variety of similar conditions. 

The holder is simple to make, durable, and quite inexpensive. It consists of 
a rectangular shaped piece of acrylic plastic designed to provide a friction grip 
on the rubber tube (fig. 1). In order to provide adequate friction the hole (a) 
within the holder is made ten to twenty per cent smaller in diameter than the 
outside diameter of the tube. The tube is passed into the holder through the slot 
(b) after being placed on stretch to reduce its width (fig. 2). 



Fig. 1 


Plexiglas in three-sixteenths of an inch thickness was found to be a satisfactory 
material. It is readily cut, drilled, and polished with ordinary tools, and can be 
easily shaped. The holder, after being heated in its midportion to about 300F 
(an alcohol lamp serves this purpose well), can be bent to fit the bodv contour 
and then fixed by cooling to room temperature under running water. It is applied 
to the body by a light elastic tape (fig. 3). 

Because of the low melting point of Plexiglas the holders must be cold sterilized 
(e.g. by immersion for twenty four hour; in one to one thousand aqueous solution 
of zephiranl. 

The device has been employed to hold catheters varying in size from 16 to 
34F and ha.- been particularly useful where permanent or long standing drainage 
tube> were in use. 

, M >' thank? aro due Mr- Bruno Tassinari of the Orthopedic Brace Shop in 
C u-hing t eterans Administration Hospital, who was of great help in the de¬ 
velopment of this device. 
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CIOXAL, HAVAXA, CUBA—SEARCH 26, 27, 28, 29, 1953 

MARCH 26 

Horseshoe Kidney with Unilateral Pelvic and Ureteral Duplication and Ureteral 
Ectopia, Dr. John G. Menville, Xew Orleans, La. 

The Effect of Estrogen on the Testes, Prostate, Adrenal and Pituitary of the 
Albino Rat, Dr. Kenneth M. Lynch, Charleston, S. C. 

Plastic Operations for Hydronephrosis, Dr. F. E. B. Foley, St. Paul, Minn, (guest 
speaker) 

T. Leon Howard Pyelogram Hour, conducted by Dr. Elmer Hess, Erie, Pa. (by invita¬ 
tion) 


march 27 

Scientific Movies and Clinical Abstracts: 

Vertical Flap Ureteropelvioplasty, Drs. Peter L. Scardino and Charles L. Prince, 
Savannah, Ga. 

Phallectomy for Carcinoma and Gland Dissection, Dr. Leander V. Riba, Chicago, 
Ill. (by invitation) 

Conservative Surgery in Tuberculous Epididymitis, Dr. J. Robert Rinker, Augusta, 
Ga. 

Trilene in Urological Procedures, Drs. E. P. Alyea and V. A. Politano (by invitation) 
Durham, X. C. 

Control of Postoperative Kidney Incisional Pain, Drs. Linus W. Hewitt, Eugene 
S. Gilmer and Harold Carron (by invitation) Tampa, Fla. 

A Simplified Technique for Meatotomy of the Female Urethral Meatus, Dr. 

Xorborne B. Powell (by imitation) Houston, Texas 
A Technique for Continuous Intermittent Irrigation of the Renal Pelvis, Drs. 
James H. Semans and Henry F. La Guette (by invitation) Atlanta, Ga. 

The Management of Ureteral Calculi, Dr. IV. E. Kittredge, Xew Orleans, La. 
Pneumo-Retro-Peritoneo with Intravenous Pyelogram, Dr. F. Barquin, Habana, 
Cuba 

Localization of Radioactivity in the Lymphatic Drainage or the Urinary Bladder 
I sing Au-lOS, Drs. Avrom H. Isaacs, Harold F. Berg (by invitation) and William M. 
Christopherson (by invitation), Louisville, Ivy. 

Surgery of Pathological Conditions of the Adrenal Cortex, Dr. George F. Cahill 
(guest speaker) Xew York, X. V. 

Carcinoma of the Bladder, Dr. William M. Coppridge. Durham, X. C. 

Bvlle.nger Memorial Lecture: Acute Renal Failure, Dr. Homer W. Smith, Xew York 

V Y' ’ 


march 2S 

l pper L binary Tract Disease Associated with Urethral Stricture, Drs. J. Dennv 
Moffett and David W. Goddard, Daytona Beach, Fla. 

Present Conception of Retropubic Prostatectomy. Dr. Park Xicely, Knoxville. Tenn. 
Contribution to the Study of the Differential Diagnosis of Cysts and Tumors of 
the Kidney. Dr. Luis F. Rodriguez Molina (guest speaker) Habana, Cuba 
Symposium on Caltflovs Disease of the Kidney: 

4G7 
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Newer Concepts Concerning the Physical Chemical Properties or Urine ind 
their Relationship to Renal Calculous Formation, Dr Joseph Seifter, Phih 
delphia, Pa (guest speaker) 

The Role op Infections i * Calculous Disease of the Kidney , Dr Elmer Hess, Erie, 
Pa (guest speaker) 

The Use of the Shorr Regime as a Prophylaxis Against Renal PhosphaticCu«li, 

Dr Victor Marshall, New Yotk, N Y (guest speaker) 

Clinical Results in Patients Treated for Renal Calculous Disease with Hnu> 
ronidase, Dr Aithur J Butt, Pensacola, Pla 

Past President’s Address, Dr. Temple Ainsworth, Jackson, Miss. 



ERRATUM 

March 1953 issue, p. 455. Delete reference to footnote 4 in sixth line from 
bottom of page. 
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CHOLESTEATOMA OF KIDNEY SIMULATING 
SQUAMOUS CELL CARCINOMA 

HANS N. NAUMANN and SILVIO A. S A BATIN I 
Fum the Vclcmns Aihninistialinti Cento, Jackson, Miss. 

More than 100 years ago, Johannes Mueller designated as cholesteatoma a tu¬ 
mor of the brain composed of keratin lamellae of a mother-of-pearl sheen and 
cholesterol crystals. The term cholesteatoma is synonymous with “tumour 
perlfie” (Cruveilhior, 1820), “Perlgesehwulsl” (Virchow, 1S55), “pial epidermoid” 
(Bostroem, 1807) and also with epidermoid cyst. (List, 10-J1). Besides the more 
common location in the brain and ear, cholesteatomas have occasionally been 
found in various sites such as the intestinal tract, genitalia, skin and eye. An¬ 
other rare location is the urinary tract first described by Rokitansky in 1801. 
A distinction has been made between a true, genuine or primary cholesteatoma 
and a false or secondary one; the former denoting a true neoplasm such as in 
the brain apparently from milage rests, while the latter refers to tumor-like 
heaping of keratin masses in body cavities such as the car probably secondary 
to inflammation and squamous metaplasia. The following case exemplifies a 
cholesteatoma of the urinary tract with extreme changes of the kidney raising- 
interesting clinical and pathological problems. 


CAS'D TIKCORT 


F. B .C., R- No. 26,566, a white man 5-1 years of age, was first seen January 8, 
1950 with chief complaints of dull pain in the right upper abdominal quadrant, 
and in the right costovertebral angle of 1 month’s duration. The pain would 
appear late in the day, and would disappear upon rest.. The past history was ir¬ 
relevant, except for an attack of gonorrhea in 1924 without sequelae. The patient 
stated that during the past 4 years he had been noting a “ropy” discharge at the 
beginning of urination. In November 1949, he had an episode of chills and fever 
for which he was hospitalized for 1 week elsewhere, and a diagnosis of pyelo¬ 
nephritis was made. Since that time, the patient has “felt tired and run down.” 

Physical examination revealed a well nourished, elderly, white man who was 
not acutely ill. The head and neck revealed no abnormal findings. The heart and 
lungs were negative; blood piessure 140/80. The abdomen showed nothing re¬ 
markable, except slight tenderness in the right upper abdominal quadrant. Digi¬ 
tal examination of the rectum revealed a normal prostate. The musculoskeletal 
and nervous systems were intact. 

A routine urine analysis was within normal range, as was a hemogram. The 
blood urea nitrogen was 16 mg. per cent, and a qualitative blood Kahn was 
negative. Phenolsulfonphthalcin showed 35 per cent excretion in 1 hour, and a 
uiea clearance test was 55 per cent of normal. 


Reviewed in the Veterans Administration and published with (he nppiovnl of the Chief 
Icdical Du eel or The statements and conclusions published by the authors aie the insults 

Administration^ " nd d ° " 0t icllccl «*° «*. policy oUhe thderans 

Accepted for publication Match 14, 11)52. 
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cortical abscesses were exposed which measured up to 1.5 cm. in diameter and 
contained purulent and caseous material. The intervening surface was tan- 
whitish with gradual transition into a gray-tan, rather smooth surface at the 
middle and lower portions with scattered hemorrhagic and retracted areas. The 
medial aspect of the lower pole showed a cyst 1 cm. in diameter filled uith brown 

fluid. . . 

On bisection, the architecture of the upper two-thirds of the kidne 3 r was found 
to be entirely destroyed and replaced by a gray-white, fibrous tissue riddled 
and mottled bv areas of caseation, measuring 1 to 10 mm. in diameter (fig. 1, B). 
After expressing some of the caseous material, there remained several cavities 



Fig 2 A, section from middle portion of kidney showing large cystic space lined by 
squamous cells and filled with keratin masses adjacent to parenchyma. X 35. B, section 
from medulla showing collecting tubule with squamous metaplasia and heaping of keratin. 
X 430. 

up to 2 cm. in diameter with partly smooth, partly necrotic walls. The architec¬ 
ture of the lower third of the kidney was fairly well preserved. 

The attached stump of the ureter measured 8 cm. in length and 1 cm. in diam¬ 
eter. The wall was 1 to 2 mm. in thickness and appeared infiltrated. The mucosa 
was white, partly smooth, partly rough and fissured and covered with purulent 
material. The pelvis showed similar changes as the ureter and blended into the 
mottled caseous areas of the parenchyma. The pelvic mucosa was likewise 
white, rough and covered with purulent material. 

Microscopic examination of sections from the upper pole of the kidney showed 
masses of cystic tumor scattered throughout. The cysts varied from small round 
or ovoid structures to large spaces, all lined by stratified squamous epithelium 
and filled with comified cells and amorphous keratin material in laminated ar¬ 
rangement (fig. 2, A). The squamous lining cells were mostly flattened and varied 
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An excretory urogram on January 9, 1950 was unsatisfactory for interpreta¬ 
tion. A right retrograde pyelogram (fig. 1, A) was done on January 19, and 
showed no visualization of the right upper major calyx. 

Culture of urine from the right kidney urine was negative for tubercle bacilli. 

A Papanicolaou stain of the sediment of the right kidney urine showed “conii- 
fied squamous epithelial cells with acidophilic cytoplasm, and also some transi¬ 
tional epithelial cells. These cells show no malignant characteristics.” 

X-ray examinations of chest, skull, femora and humeri were negative for 
metastatic lesions. 

On January 24, the patient was taken to the operating room. Upon exposing 
the right kidney, the upper two-thirds were found to be enlarged, firm and nodu¬ 
lar; therefore, a nephrectomy was performed, removing also the upper half of the 



Fig 1 A, retrograde pyelogram of right kidney without visualization o UPP j 
calyx. B, cut surfaces of bisected kidne 3 r showing destruction of upper and m d 
and replacement by caseous and purulent masses. 


right ureter. The patient made an uneventful recovery and was dischargee on 
February 14. (See pathological report.) 

Follow-up examination (April 4, 1951): Patient stated that since his opeia 
tion he had gained 30 pounds in weight and “feels like a new man. 

Physical examination revealed a well nourished, ambulatory, a u t _ 
Blood pressure 130/80. The abdomen and back showed a well healed rigr 01 
scar with no evidence of masses within the abdomen. 

A routine urine analysis and a hemogram were within normal range. ^ 
A cj r stoscopic examination revealed a normal bladder with no eu eitce 
tumefaction or hyperplasia of the mucosa. A left retrograde p 3 r elogram " as 
mal, but a Papanicolaou stain of the left kidnej r urine showed mimeious - ! l ,m 

cells. . , 15 bV 

Pathological report: The gross specimen was a right kidney measming^ ^ ^ 

8 by 6 cm. and weighing with part of the capsule 409 gm. 1 e at ei . 

congested and thickened l;^ infilt 2 - ation to 1.3 cm. at the uppei po , ,,itin1e 
with ease at the lower pole, but with difficulty at the upper tv o-t nr 
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DISCUSSION 

On perusing the accessible literature, we were able to find only very few re¬ 
ports of cholesteatomas of the urinary tract. A comprehensive study of this 
subject by Kuettner appeared in 1919 and lists 19 case reports including one by 
that author; but only six were actual cases of cholesteatoma while the remainder 
presented cholesteatoma-like features in cases of squamous cell carcinoma or of 
extensive leukoplakia of the urinary tract. In 1930, Immink reported 2 cases of 
which only the first, in our opinion, fulfills the criteria of a cholesteatoma. An¬ 
other case was reported by Bruegel in 1934. The important data of these 8 cases 
from the literature and of the one presently reported are summarized in the 
following abstracts. 

ABSTRACTS OF NINE CASES OF CHOLESTEATOMA OF THE URINARY TRACT 
ARRANGED CHRONOLOGICALLY 

1) Lo wen son: Petersburger med. Ztschr. 1862, p. 225 (quoted by Kuettner). A 
40 year old woman who died of purulent peritonitis was found at autopsy to 
have a hugely distended bladder lined by thick cornified epithelium and filled 
by desquamated masses of grains and glistening scales which weighed 3% 
pounds and contained much fat. 

2) Beselin: Virchow’s Arch. 99: 289, 1889 (quoted by Kuettner). A 35 year old 
man had, for 5 years, renal colic and excretion of membranous shreds weighing 
an estimated 1000 gm. in all. Findings included a round, hard mass in the right 
lumbar region and presence of pus, cholesterol crystals and glistening lamellae 
in the urine after colics. During right nephrectomy the tightly filled pelvis rup¬ 
tured spilling pus and white lamellae, and death occurred 8 days later. Autopsy 
revealed a cholesteatoma of the pelvis with leukoplakia and tuberculosis of right 
kidney and ureter, cystitis and peritonitis. 

8) Halle, Annales des maid. d. org. genito-urin., obs. I, p. 1)84, 1896 (quoted by 
Kuettner). A 39 year old man with cystitis and ureteropyelitis for 17 years died 
after curettage of bladder. At autopsy there were large cliolesteatomatous, cheesy 
masses in the left renal pelvis and ureter above a stenosis, and leukoplakia of the 
entire urinary tract except the urethra. 

4) Bruechanow: Prager med. Wchnschr. No. 42 and 43, 1898 (quoted by Kuett¬ 
ner). A 36 year old man was suffering with bladder trouble for 22 years and had 
been operated for bladder stone twice unsuccessfully. Necropsy revealed a cho¬ 
lesteatoma of the bladder forming white pasty masses, leukoplakia of bladder and 
ureters, right pyelonephritis, left nephrosclerosis, and lobular pneumonia. 

5) Fulci: Lo Sperimentale 1909. Abstr. Barbacci: Zentralbl. f. ally. Path, and 
Path. Anat. 21: 266, 1910 (quoted by Kuettner). A cholesteatoma of a hydroneph- 
rotic sac is described forming concentric lamellae of mother-of-pearl appearance 
and containing cholesterol and fat. There was also leukoplakia and neprholithia- 
sis. (No data on age or sex are available.) 

6) H. Kuettner: Bruns Beilr. 114 : 609 , 1919. A 35 year old man had a vesical 
fistula following a bullet wound and pyonephrosis. The right kidney was re- 
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slightly in size, shape and staining reaction with few mitotic figures. Some of the 
smaller cell masses were solid resembling pearl nests, others showed beginning 
central degeneration of the cell clusters, thus forming a transition to the large, 
more thin-walled cysts. 

Sections from the lower pole showed degenerative changes of the parenchyma 
such as capsular edema, tubular degeneration, lymphocytic infiltrate, calcium 
deposits and compression of tissue around the cystic spaces. Sections of pelvis 
showed stratified squamous lining with moderate variation in size and shape of 
cells. The basal layer was sharply^ demarcated, but there were some down-growing 
pegs composed of more irregular and hyperehromic cells. The ureter showed a 
similar squamous lining with some hydropic degeneration. The wall was infil¬ 
trated with plasma cells and lymphocytes. The capsule showed a thick layer of 
fibrous tissue with collections of plasma cells. Scattered in places were needle- 
shaped spaces indicating cholesterol crystals surrounded by r numerous foieign 
body giant cells. The periphery showed fat and an area of adrenal tissue. 

Diagnosis: The first impression was that of a low-grade squamous cell caici- 
noma of the pelvis on the basis of the resemblance of the many small cysts wit 1 
pearl nests, of the scattering of these cysts through the parenchyma, appealing 
like invasion, of the slight cell atypism and the extensive leukoplakia genera ) 
considered a precancerous lesion. However, it was felt that this interprets ion 
was not entirely satisfactory, because the histological criteria of malignancy " C1C 
indefinite and the process, instead of an invasion of the subepithelial tissues, was, 
on the contrary, an outgrowing hyperkeratosis and desquamation lesenumg 
that of a benign epidermal cyst. Furthermore, a strong point against ma ignancy 
was absence of capsular invasion, although conditions for such invasion a PP ea ' 
favorable due to the strong adherence of the capsule and its close contae o 
parenchyma as evidenced by r the extension of inflammation and of oieign 
reaction to cholesterol, evidently derived from the cortical cyst contends. 

In the course of the investigation, topographic sections of the c n * ne ’ 
were prepared by r the Armed Forces Institute of Pathology, anc, 10 ™ 
sections after a more detailed study the diagnosis of cholesteatoma o ^ ^ 
ney r became apparent, an interpretation agreed upon also by r t ie s a ^ 
Institute. The examination of the topographic sections reveale ia ^ n0 { 
mous metaplasia was much more widespread than anticipate an nn o 
only the ureter, the pelvis and the calywes, but extended even in o 1C ^ Q f 
sy r stem of the kidneys. Many of the collecting tubules shove vanous 
metaplasia vaiying from partial to complete replacement of t e u ’ u s CCj!( 
lium by squamous cells (fig. 2, B). The production of keratin m con. eD idermoid 
then, resulted in cyst formation analogous to that of epit ie ia o j uc j e( l 

cysts in other parts of the body. On the basis cf these fin mgs 1 v sc . ua moiis 

that what previously appeared to be an invasion of the paienc '. vma ‘ sut)SC(ll | C nt 
cells, was in reality^ a squamous metaplasia of renal tu m es : v i , . gteat oma 
accumulation of keratin and cy r st formation charactenstic o a 
which occupied the parenchyma as well as the peh is. 
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chemical composition such as varying fat and water contents. The resemblance 
with tuberculous caseation can be so striking, as in the present case and that of 
Immink (abstracts of cases 7, 9), that bacteriological examinations for acid-fast 
organisms were done. On the other hand, tuberculosis mai be a complicating fac¬ 
tor (abstract of case 2) and bacteriological studies in cholesteatoma of the kid¬ 
ney may. therefore, be indicated. 

A clinical diagnosis of cholesteatoma of the upper urinary tract can not be 
expected to be made, unless eholesteatomatous membranes are expelled in the 
urine as in the case of Beer and of Beselin. On the other hand, the appearance of 
flakes and shreds in the urine have been obsen ed in leukoplakia. In other cases 
squamous cells were found only microscopically and in the present case still were 
present m the urine of the remaining left kidney. It may, thus, be concluded that 
the presence of squamous cells in eatheterized urine, microscopically or macro- 
scopically, can indicate leukoplakia, cholesteatoma or squamous cell carcinoma. 
Pyelographic changes may help to narrow the differential diagnosis although the 
possibility of a concomitant lesion such as tuberculosis must be borne in mind. 

SUMMARY 

A case of cholesteatoma of the kidney is presented with extreme leukoplakia of 
pelvis, calyces, collecting tubules and ureter and eholesteatomatous changes 
within the parenchyma and pelvis. The clinical and pathological features have 
been discussed. 

We wash to express our gratitude to the Aimed Foices Institute of Pathology, 
in particular, to the Director, Brigadier General Elbert De Coursey, and to Dr. 
F. K Mostofi, for their interest and help. 
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moved and showed a massive cholesteatoma of the pelvis which was lined by 
granulation tissue. 

7) E. A. Imrnink: Nederl. Tijdschr. Geneesh. 74: 3012, 1930. A 45 year old 
man suffered for 12 years of renal colic, dysuria, hematuria and on cystoscopy 
showed swelling of the right ureteral ostium preventing catheterization. After 
right nephrectomy'' a cholesteatoma of the pelvis with yellow-white crumbling 
masses, leukoplakia and py'onephrosis was found. 

8) F. S. Bruegel: Wien. med. Wchnschr. 41:1097,1934 ■ A 36 year old man had 
renal colic 9 years ago and recently', on excretory urography', showed incom¬ 
plete filling of the left pelvis. By' left pyelotomy a large cholesteatoma was re¬ 
moved consisting of atheromatous masses of cornified epithelium. 

9) Present authors. A 54 year old man had renal pain of 1 month’s duration 
and on pyelography showed a filling defect of the right upper calyw and cornified 
squamous cells in the right kidney' urine. After nephrectomy examination of the 
specimen revealed caseous masses in pelvis, ealy'ces and parenchyma as well as 
extensive leukoplakia of the urinary tract involving also the collecting tubules. 


Although we realize that 9 cases is an insufficient material for statistical 
analysis, we think, nevertheless, that the following conclusions may be drawn 
tentatively regarding urinary' tract cholesteatomas: 1) There is a preponderance 
of males (7 males, 1 female). 2) The main age incidence is between 35 and 45 
years (7 cases). 3) The favored localization is the renal pelvis (6 cases). 4) A 
concomitant chronic inflammation is present in the majority (7 cases). 

The unique feature of the present case is the extension of the cholesteatomatous 
changes from the pelvis into the ductal system of the parenchyma simulating 
squamous cell carcinoma as described above. This is an illustration of the (1 
culties which may' be encountered in differentiating cholesteatoma, squamous 
metaplasia and squamous cell carcinoma. There may' be the possibility' of ma ig 
nant degeneration in a cholesteatoma suggested by' the description in the htcra 
ture of cases of cholesteatoma or cholesteatoma-like lesions which w'eie pio\en 


to be squamous cell carcinomas by the presence of metastases. 

Regarding the etiology', Kuettner postulated two prerequisites for choese 
atomas of the urinary' tract: leukoplakia and impaired urinary' diainage. ^ 
though squamous metaplasia of small areas in chronic cystitis or at me >ra 
strictures is a rather common finding, large areas of leukoplakia of the urinaij 
tract appear rare enough to be the subject of a number of reports (see re eicnc< f 
The second prerequisite, impaired drainage, is self-evident, since accumu a * 
of keratin masses can not result if washed away' by' the urine. A nan owing ° ^ 

ureter by leukoplakia may' be one of the causes of impaired drainage in some (• ^ 

The gross appearance of urinary' tract and other cholesteatomas has jeen^^ 
scribed in two different way's. The classical description is that of P ear 5 ^ 

lamellae. A number of cholesteatomas including the present case c0 ^ a, n^ a ^ ^ 
cheesy', pasty' or atheromatous masses (abstracts of cases 3, 4, 6, ), '' 11 ^ ^ 
parently' answer the description of contents of sebaceous or epit ic j ia ' - ^ 
the skin. The cause of the different appearance is obviously due to ' 1 e,c 
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no complaints. He gave the following history: Two days before coming to the 
hospital he had fainted while shaving. He consulted his family physician who 
after examination informed him that he had an abdominal tumor and should be 
hospitalized. The patient had been unaware of the abdominal mass and, until 
he fainted, considered himself to be in good health. There was no history of weight 
loss, pain, nor weakness. His appetite was good, and he had had no symptoms 
referable to the genito-urinarv tract. The only positive finding we were able to 
elicit from his history was that he recalled having passed a blood stained stool 6 
weeks previous to admission. 

Physical examination was not remarkable. He appeared in general to be a 
healthy, slightly obese 55 year old man. The heart and lungs were normal. The 
blood pressure was 154/S4. Inspection of the abdomen with the patient in the 
dorsal recumbent position disclosed an ovoid mass elevating the left flank and 
extending slightly past the midline to the right. The abdominal veins were 
slightly more prominent than usual. Palpation revealed the mass tobenon-tender, 
smooth, and freely movable. It was firm but had a somewhat cystic quality when 
compressed. It appeared to occupy the entire left flank and to extend to the right 
past the midabdominal line. There was no evidence of embarrassed venous return 
such as varicocele, varicose veins, or hemorrhoids. The external genitalia were 
clinically normal, as was the prostate. 

Urinalysis was normal. Smear and culture were negative. Other laboratory 
studies were within normal limits: red blood cells, 4.7 million; hemoglobin, 75 
percent; nonprotein nitrogen, 23.4; phenolsulfonphthalein 30 per cent excretion 
the first hour, 25 per cent excretion the second hour. 

X-rays: Chest films negative. Barium enema negative except for lateral and 
anterior displacement of the colon due to a retroperitoneal mass. Excretory 
urography, good bilateral function. Filling of the left pelvis was distorted due to 
compression of lower pole. 

Cystoscopy on February 14 disclosed a normal bladder and prostatic urethra. 
The ureters were easily catheterized. About 40 cc of clear urine was obtained 
from the left kidney when catheterized. Skiodan (30 cc of 20 per cent solution) 
was instilled into left kidney without discomfort. Retrograde pyelogram disclosed 
compression of pelvis and lower calyces (fig. 1, .4) by a mass at the lower pole. 
The outline of the mass was plainly visible on several preceding and subsequent 
films of the abdomen. An aortogram (fig. 1, B) disclosed branches of the renal 
artery coursing about the mass. The tumor for the most part was avascular. The 
latter fact influenced us in making a clinical diagnosis of cyst of lower pole of left 
kidney. 

Because of a history of bloody stools, the patient was sent to the proctology 
clinic February 20, where a small rectal polyp was found and removed. This was 
reported as a benign polyp by the department of pathology. 

On February 23, under a general anesthetic of sodium pentothal, nitrous oxide 
and ether, the left retroperitoneal area was exposed through a curved lumbar 
incision. The peritoneum was only slightly adherent to the mass and was easily 
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FIBROSARCOMA OF THE ADULT KIDNEY: CASE REPORT 

T. EUGENE RUFF 

From the V. A. Hospital, and Section on Urology, Department of Surgery, University of 
Louisville School of Medicine, Louisville, Ky. 

Before 1910 little effort was made to classify renal tumors accurately. Prior to 
that time, carcinoma of the kidney was often classified as sarcoma. Then, too, it 
has only'- been in the last 20-30 years that the service of well trained pathologists 
has been available to hospitals through out the country. Consequently, in recent 
years tissue removed at operation is more carefully studied. Due to the afore¬ 
mentioned facts, we find a paucity of case reports of fibrosarcoma in recent litera¬ 
ture. In 1948, Culp and Hartman 1 published an excellent article dealing with 
adult renal tumors. In their review of the literature, they" found that adult type 
embryonal tumor of the renal cortex had been reported with more than fifty 
different pathological diagnoses. Obviously", the resulting confusion makes one 
skeptical of the accuracy of diagnosis in some of the previously" reported cases 
of fibrosarcomas of the kidney". Despite the many attempts in recent years to 
classify renal tumors, there is still no universally accepted nomenclature in their 
classification. In general, renal sarcomas have been subdivided by their micio- 
scopic picture into fibrosarcoma, myosarcoma, liposarcoma, osteoblastic sai- 
coma and undifferentiated. 

Mintz 2 reviewed the literature in 1937 and was able to find only ninety three 
well authenticated cases of renal sarcoma. This group was made up of cases ic- 
ported between 1910 and 1937 and excluded any" patient under 21 years of age. 
Of the 93 cases which he studied, only" fifteen were fibrosarcoma. A f’ 11 '* ,er 
example of the infrequency" of this tumor is the fact that Judd and Donal in 
reporting on a series of 570 operations at May"o Clinic for renal neoplasms ouni 
only" six fibrosarcomas. 

Moore 4 reported a case of renal fibrosarcoma in 1951. After reviewing the hen 
ture he concluded that this was the one hundred and third reported. The vn 
was able to find only" approximately" sixty such case reports. However, on y l0 - 
cases reported since 1910 have been included in the present report. ^ 

Since this tumor, though uncommon, is of pathological interest and because 
the associated diagnostic problem, the following case is presented. 

CASE REPORT 

S. F. R. (Hospital No. 49459), a 55 year old white male social worker, was 
admitted to the hospital on February" 9, 1951. At the time of admission, 

Accepted for publication April 14, 1952. . , , . -lininonatlioloit'c 
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no complaints. He gave the following history: Two days before coming to the 
hospital he had fainted while shaving. He consulted his family physician who 
after examination informed him that he had an abdominal tumor and should be 
hospitalized. The patient had been unaware of the abdominal mass and, until 
he fainted, considered himself to be in good health. There was no history of weight 
loss, pain, nor weakness. His appetite was good, and he had had no symptoms 
referable to the genito-urinary tract. The only positive finding we were able to 
elicit from Ids history was that he recalled having passed a blood stained stool G 
weeks previous to admission. 

Physical examination was not remarkable. He appeared in general to be a 
healthy, slightly obese 55 year old man. The heart and lungs were normal. The 
blood pressure was 154 S4. Inspection of the abdomen with the patient in the 
dorsal recumbent position disclosed an ovoid mass elevating the left flank and 
extending slightly past the midline to the right. The abdominal veins were 
slightly more prominent than usual. Palpation revealed the mass to be non-tender, 
smooth, and freely movable. It was firm but had a somewhat cystic quality when 
compressed. It appeared to occupy the entire left flank and to extend to the right 
past the midabdominal line. There was no evidence of embarrassed venous return 
such as varicocele, varicose veins, or hemorrhoids. The external genitalia were 
clinically normal, as was the prostate. 

Urinalysis was normal. Smear and culture were negative. Other laboratory 
studies were within normal limits: red blood cells, 4.7 million; hemoglobin, 75 
percent: uouprotein nitrogen, 23.4: phenolsulfonphthalein 30 per cent excretion 
the first hour, 25 per cent excretion the second hour. 

X-rays: Chest films negative. Barium enema negative except for lateral and 
anterior displacement of the colon due to a retroperitoneal mass. Excretory 
urography, good bilateral function. Filling of the left pelvis was distorted due to 
compression of lower pole. 

Cystoscopy on February 14 disclosed a normal bladder and prostatic urethra. 
The ureters were easily catheterized. About 40 cc of clear urine was obtained 
from the left kidney when catheterized. Skiodan (30 cc of 20 per cent solution) 
was instilled into left kidney without discomfort. Retrograde pyelogram disclosed 
compression of pelvis and lower calyces (fig. 1, .4) by a mass at the lower pole. 
The outline of the mass was plainly visible on several preceding and subsequent 
films of the abdomen. An aortogram (fig. 1. B) disclosed branches of the renal 
artery coursing about the mass. The tumor for the most part was avascular. The 
latter fact influenced us in making a clinical diagnosis of cyst of lower pole of left 
kidney. 

Because of a history of bloody stools, the patient was sent to the proetology 
clinic February 20, where a small rectal polyp was found and removed. This was 
reported as a benign polyp by the department of pathology. 

On February 23, under a general anesthetic of sodium pentothal, nitrous oxide 
and ether, the left retroperitoneal area was exposed through a curved lumbar 
mciswn. The peritoneum was only slightly adherent to the mass and was easily 
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reflected medially thus allowing free mobilization of the tumor. Palpation dis¬ 
closed the mass to be definitely solid but of only moderate firmness and quite 
smooth. For this reason we still hoped that we were dealing with a benign 
tumor. Since there was a possibility we were dealing with a malignant condition, 
nephrectomy was deemed advisable. Before any further dissection, therefore, rve 
clamped the pedicle. Exposure was quite good, and no difficulty was experienced 
in removing the kidney and large adherent tumor through the loin incision. 

The following in brief is the reported findings of the pathology department. 



pole. B, aortogram. Note superficial vessels surrounding mass. 

“The combined weight of the kidney and tumor is 1340 gm. The Oj™ 
firm but rubbery truth a light yellow capsule. It cuts similar to a uterine 1 1 
The cut surface (fig. 2) is composed of nodular masses of grayish rr bite an \ ^ 

ish green areas. There are some cystic areas. The tumor is from the I°" ei P 
the kidney close to the renal pelvis and compresses the proximal uie oi 

renal pelvis and major calyces are dilated. ^ ■ ( j] c 

“Microscopic section (fig. 3) discloses the tumor to be made up o 
shaped stromal cells growing in groups or bundles and forming a t aua ' e ‘ jj on 
of intracellular hyaline. The tumor cells vary somewhat in size, staining 
and degree of differentiation. Some are growing into an impel e< - ^ ^ 

capsule. Compressed renal tubules are present within the tumor proper - 
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Fig 2 Kidnei with attached tumor 
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reflected medially thus allowing free mobilization of the tumor. Palpation dis¬ 
closed the mass to be definitely solid but of only moderate firmness and quite 
smooth. For this reason we still hoped that we were dealing with a benign 
tumor. Since there was a possibility we were dealing with a malignant condition, 
nephrectomy was deemed advisable. Before anyr further dissection, therefore, re 
clamped the pedicle. Exposure was quite good, and no difficulty was experienced 
in removing the kidney and large adherent tumor through the loin incision. 

The following in brief is the reported findings of the patholog 3 r department, 



Fig. 1. A, retrograde pyelogram disclosed compression of renal pelvis by mass in lo"cr 
pole. B, aortogram. Note superficial vessels surrounding mass. 


“The combined weight of the kidney and tumor is 1340 gm. I he tumor is 
firm but rubbery with a light yellow capsule. It cuts similar to a uteiine (ibioic. 
The cut surface (fig. 2) is composed of nodular masses of grayish white and ye! 
ish green areas. There are some cystic areas. The tumor is from the lower P°£ ° 
the kidney close to the renal pelvis and compresses the proximal uretei. *' 
renal pelvis and major calyces are dilated. . ., 

“Microscopic section (fig. 3) discloses the tumor to be made tip o h P lfW ^ 
shaped stromal cells growing in groups or bundles and forming a variable amoun 
of intracellular hyaline. The tumor cells vary somewhat in size, staining mat uo^ 
and degree of differentiation. Some are growing into an impel forth 
capsule. Compressed renal tubules are present within the tumor propel as ue 
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at its periphery". There are some abnormal mitosis. Tumor giant cells are present. 
There is considerable variation in morphology and degree of cellularity of the 
tumor cells. Final diagnosis: Fibrosarcoma arising from fibroma in kidney.” 
Signed, Harold Gordon, M.D., Chief, Laboratory" Services. 

The patient did well following surgery" until his second postoperative day when 
marked atelectases of right lung developed. Bronchoscopy" was done and a large 
amount of fluid was aspirated. Convalescence thereafter was uneventful. 

The patient has been seen in follow-up clinic at intervals of 3 months since 
surgery". His last follow-up visit was a year after the nephrectomy". At this time, 
there was no clinical evidence of local nor distant metastasis. X-ray studies of 
chest and abdomen were negative. The patient had no complaints. He is cur¬ 
rently" on a reducing diet because of a weight gain of 20 pounds during the past 
year. 

DISCUSSION 


Renal sarcoma, although rare in the adult kidney", must be considered in differ¬ 
ential diagnosis of retroperitoneal tumors. There are no clinical features which 
are diagnostic. A large percentage of previously" reported cases have had colicky 
pain with or without hematuria. Eighty" per cent have the physical findings of a 
palpable mass. The above case is unusual in having been completely asympto¬ 
matic. Of the previous case reports reviewed, only" one was asymptomatic. This 
one was reported by" McNamara, Smith and Gore 5 and was discovered when the 
patient was operated for tumor of the cord. The cord lesion was found to be of 
metastatic nature from renal fibrosarcoma. 

The point of origin is controversial. In some cases, the tumor is thought to 
arise from the renal capsule. 6 In others, it apparently" originates from the eonnec 
tive tissue of the kidney" parenchyma as suggested by" Weisel, Dockeity aw 
Priestley". 7 Treatment of this tumor, as with most neoplasms, consists of eui > 
discovery" and radical removal. Postoperative radiation is of doubtful i a ue. 
was not given in our case. . 

Prognosis, despite treatment, is always poor. We are cautiously hopefu or w 
above case since there was no evidence of extension through the capsu e an 
microscopically" it was of low grade malignancy". These tumors apparent y m ^ 
trate before distant metastases occur. s There is, however, the ever pi esent ^ an 8® 
of implants and venous thrombi at the time of surgery". Of the fifteen cares i 
ported by" Mintz, 2 only" one was living six years and three months aftei sin„c 
Weisel, Dockerty", and Priestley" 7 give a slightly" more favorable lepoit on t ^ 
series, one case being alive eleven years later. They' conclude that 10 pei ce 


the patients operated upon survive 5 years. 

5 McNamara, W. L., Smith, H. D. and Gore, W. A.: Symptomless renal fibrosarcoma 

with spinal metastases. Am. J. Clin. Path., 10: 313, 1940. _— 10 ,n 

6 Powell, T. O. and Clark, J. E.: Renal sarcoma. J. Urol., 62: /•":', Ur0 ]., 60: 

• Weisel, W., Dockerty, M. B. and Priestley, J. T.: Sarcoma of the kuinc.%. a- 

564-573 , 4943. , n vied. Assoc. 46: 

8 Armstrong, C. P.: Fibrosarcoma of the kidney. J. South Ca 
155-15S, 1950. 
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CONCLUSIONS 

A case of fibrosarcoma of the adult kidney is presented. 

Approximately sixty authentic cases of sucli tumors have been reported since 
1910. 

The tumor in this case was asymptomatic. 

Postoperative radiation was not given. 

In the twelve months since surgery, the patient has gained twenty pounds, and 
there is no evidence of recurrence of the tumor. 

Veterans Administration Hospital, Little Rock, Ark. 
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RENAL ADENOMA. PYELOGRAMS SHOWING THE GROWTH OVER 

A FIVE YEAR PERIOD 

HARRY S. SHELLEY 

From the Urological Service, Thayer Veterans Administration Hospital, Nashville, Tenn. 

Adenomas of the kidney are not uncommon; most are small, non-symptom 
producing and found incidentally at the autopsy table. Adenomas which produce 
symptoms are not so common. Cristol, Bothe and Grotzinger, in 1949, collected 
49 cases in a review of the literature and presented one of their own. 

This case is being reported because of the unusual opportunity of presenting 
roentgenograms taken 5 years apart which show the progress of the adenoma. 


CASE REPORT 


H. D., a white man, aged 52, reported to the hospital in October 1950, com¬ 
plaining of intermittent painless hematuria, which had been present for 6 years. 
Pain, burning or discomfort were not associated with the bleeding. This was at 
no time a terminal hematuria, but the whole specimen would be stained. It mig 4 
be only one specimen, or it might be each one for several days. The internals at 
which the hematuria appeared varied considerably’-, the longest interval being 
3 months. The patient had no other urinary symptoms. He gave no history o 
tuberculosis; but there was a history of duodenal ulcer which had been piesen 
for about 10 years and had improved on a medical regimen with occasions 
flare-ups, the last of which occurred within the y’ear with a loss of about 15 poult 
in weight. He also gave a history'- of lues in 1917 for which he bad lecenet 

fairly long course of salvarsan. _ . 

When he was admitted to this hospital his physical examination was n( -ga n 
except for an unexplained variation in the blood pressure, right arm being o 
mm. of mercury, left arm 120/80. There were no palpable masses in tie■* | 
domen, and both kidneys could be felt and gave the impression of being no 1 
in size. Laboratory examinations were as follows: WBC 10,600, hemogoin 
., PCV 47. Urine showed 30-35 RBC and a trace of albumin.^ as *^, 


gm 


reaction and Kahn were negative. The nonprotein nitrogen was 41 mg. pei 
Bladder culture showed Staphylococcus aureus, probably’ a coiitamman ^ ^ 

fast cultures taken at this time did not show any growth at the enc o ^ 
Papanicolaou stains and studies of the catheterized specimens fiom eaei 


•JUI»*UU l> «»vt MVWVUVW W* V**v -*- » 

revealed only’ “desquamated epithelial cells of normal morpho ogy ■ 1 ® _ w j ien 
cells were identified.” The patient had been seen in another hospita m • 
a roentgenogram (fig. 1, A) was taken. Nephrectomy’ was adwse a 
but the patient refused. Retrograde studies were made on this piesen a 
and the py’elogram (fig. 1, B) was obtained showing an inciease m 
defect and the caliectasis; the infundibulum had become km'ec. ^ 

Reviewed in the Veterans Administration and published with the aPP™‘ are q,e refill* 
Medical Director. The Statements and conclusions published n ■.. j ( | lC Veteran 8 
of their own stud}- and do not necessarily reflect the opinion ) 

Administration. 

Accepted for publication April 1-4, 1952, 
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Various diagnoses Mere considered: papilloma of the loner right calyx; blood 
clot possibly from a small hemangioma of the calyx; non-opaque stone, calycme 
cyst due to an abscess formation; localized caliectas.s. All of these possibilities 
had many faults and discrepancies and really very little evidence to support any 
one diagnosis. Adenoma was not. considered. Nephrectomy was ad\ised anc 

On October 6, 1950 a right nephrectomy was done through the usual flank 
incision. No difficulties were encountered and there were no marked adhesions 
or extension of the growth beyond the kidney. The specimen removed was 
about 10 by 5.5 cm. with a knob-like projection 3 cm. in diameter just above 
the lower pole. Weight was 155 gm. Cross-section of the organ (fig. 2) showed 



Fig. 1 


the knob-like projection to be a soft, opaque, yellow tumor mass measuring 
4 by 1.5 cm. and, as can be seen, projecting into the calyx. 1$-; 

Microscopic findings (fig. 3), as described by Dr. Maurice Wilson, are as 
follows: “The tumor in the lower pole of the kidney is composed of a tangle of 
small, well differentiated tubular channels which are, generally, lined bv small 
cuboidal cells of quite uniform morphology; however, in many places this epi¬ 
thelium has been converted into large pale-staining foam cells which fill and dis¬ 
tend the neoplastic tubules. Areas of necrosis, islands of condensed and partly 
mineralized fibrous stroma, small cystic cavities filled with amorphous material 
containing acicular slits from cholesterol crystals, and fresh hemorrhages are 
scattered throughout the tumor. This neoplasm appears to be very well de¬ 
limited, even though a portion of it projects into the renal pelvis. The intact 
portion of the kidney shows no striking microscopic abnormalities. Some tubular 
atrophy and interstitial lymphocytic infiltration are noted in the vicinity of 
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Fig 2 



Fig. 3 

the tumor where the parenchyma has been compressed and '. the P 
displays rather heavy subepithelial infiltration wit 1 ' . ’ m as w 

and a few eosinophils.—The microscopic structuie o 1 


ic mm'o=a 

rclb 
well a 1 - 
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its seemingly very limited invasive properties suggest that it represents a tubular 
adenoma rather than a renal cell carcinoma. Diagnosis: Kidney: Adenoma.” 

The wound healed readily and convalescence was uneventful. The patient, 
was discharged on the twelfth postoperative day. He was seen one year later, 
had gained 40 pounds, and was feeling quite well. 

summary 

A case is described in which pyelograms taken 5 years apart show the growth 
of a renal adenoma into the calyx and the changes produced in the kidney. The 
patient had intermittent hematuria over this period of time. 
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RENOCOLIC FISTULA: REPORT OF A CASE 

JOHN D. BRIGGS and RODERICK M. NEALE 

From the Surgical Service, Wadsworth Hospital, Veterans Administration Center anil the 
Department of Surgery, University of California, Los Angeles 24, Calif. 

This uncommon lesion was originally described by Hippocrates in the ath 
century B.C., and clearly discussed by Rayer in 1841. We wish to add another 
case to the 49 previously recorded in the literature. 


CASE REPORT 

J. W. S. (GH 23029), a 56 year old white male electroplater, was admitted to 
the Veterans Administration Hospital, Los Angeles, Calif, on March 5, 1051 
complaining of intermittent left flank pain for the past 5 years. In 1930 the pa¬ 
tient first had pain in the left flank which was diagnosed and treated as spastic 
colitis.” He was then asymptomatic until 5 years ago at which time he had an 
attack of pain in the left costovertebral angle severe enough to cause syncope. 
His pain ceased within a few days and he was then well except for occasions 
similar episodes occurring every 2 to 3 months. These attacks usually as w 
about 1 day and were often initiated by constipation. There was a 15 P 0 "" 
weight loss during the past year. His past history and sj r stemic review veie non 

contributory. . 

Upon admission his temperature was 98.8F, pulse 100 and respna ion - ■ 
His blood pressure was 130/70. There was slight tenderness in the e t an' 
his abdomen and the liver extended 2 cm. beneath the right costa mar S 
Peristalsis was active. The remainder of the physical examination "as nor 

Urinalysis: Specific gravity 1.005, albumin and sugar negative, occas 
hyaline cast and white blood cell. Blood: Red blood cells 3,300,000, H ’ nK ’” 

10.9 gm., white blood cells 19,700, neutrophils 55 per cent, lymp iocj es ^ 
cent, monocytes 5 per cent and stab forms 9 per cent. Blood 5 asseima ^ 
action was negative. X-ray examination of the chest showed mihai} coi ’ 
scattered through both lung fields which were interpreted as a ieaj unf _ 
tuberculous infection. An excretory urogram showed normal ngi * . . as 
tion with absence of excretion of the dye on the left. A large stag 101,1 c! \ ^ ( j ie 

present in the left kidney area. A barium enema revealed extiatasa 1 - on 0 f the 
barium from the colon, just distal to the splenic flexure. No intrinsic gnW H 

colon could be found. An upper gastro-intestinal series wit i s u 5 0 ( | )C em¬ 

bowel was normal. The lower bowel was normal when examinee no ( , VP f 0 5 - 
moidoscope to 25 cm. The left ureteral orifice could not be visualizec . . • 

copy, although the remainder of the bladder appeared norma . incision. 

Laparotomy was performed using an upper abdomina tiansten- . i a ( er al 
The splenic flexure of the colon was found to be intimately at 101 cn ^ ^ 

Reviewed by the Veterans Administration and pnblished with the appro ,,f their 

Medical Director. The statements and conclusions of the a ./veterans Adnunistr- • 

own study and do not necessarily reflect the opinion or policj 
tion. 

Accepted for publication May 6, 19o2. 
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and anterior surface of the left kidney. This organ was about one and a half times 
the size of the normal right kidney. The remainder of the abdominal organs were 
not remarkable. The left kidney and the splenic flexure of the colon were re¬ 
moved en masse. Continuity of the bowel was re-established by open end-to-end 
anastomosis between the transverse and descending colon. The lower end of the 
ureter was ligated. A drain was brought through a separate wound m the left 

flank. _ . 

Parenteral fluids, electrolytes, penicillin and streptomycin were given in the 
postoperative period. The patient was ambulatory on the day following surgery, 
and liquids were given by mouth on the second postoperative day. His tempera¬ 
ture was normal for the first nine postoperative days, following which he had 
daily elevations to 101F for 10 days accompanied by pain in the left flank. Xo 
drainage occurred from the wound, and the fever and flank pain gradually sub- 




Fig. 1. .4, barium enema showing extraluminal barium in left upper quadrant. B, re 
sected kidney. Calculus can be seen in pelvis and parenchyma is replaced bv adipose tissue 


sided. He was discharged from the hospital 27 days after the operative procedure. 

Examination of the specimen removed at surgery revealed that the kidney 
parenehvma had been largely replaced by adipose tissue. The renal pelvis con¬ 
tained a large staghorn calculus and the pelvic mucosa was extensively ulcerated 
and necrotic. Two fistulous tracts extended between the kidney pelvis, through 
the kidney substance, to the colon. There was tuberculoid reaction in the wall 
of the fistulous tract, but no tubercle bacilli could be found. Although many 
foreign body giant-cells were present, it was the opinion of the pathologist that 
tuberculosis was not the underhung disease. 


Discrssiox 

Findlay in a review of the literature found that all recorded cases of renocolic 
fistula had their origin primarily in the kidney. There were none in which the 
fistula was believed to be secondary' to disease of the colon. Wesson found no 
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instance of renocolic fistula following malignant disease. Ratliff and Barnes, in 
a study of 37 cases, found that the fistula resulted from renal calculi associated 
with infection in 14, inflammation without calculi in 18, and only 5 were tuber¬ 
culous in origin. The fistulas in our case were secondary to a large staghorn 
calculus in the kidney pelvis with pyelonephritis. 

The diagnosis is usually made by retrograde pyelography. In our case the 
ureteral orifice could not be located so the diagnosis was not established until 
examination of the specimen, although a renocolic fistula was suspected because 
of the changes seen on the barium enema. The formation of a renocolic fistula is 
often accompanied by severe pain complicating an episode of pyelonephritis, fol¬ 
lowed bj r passage of pus and blood from the colon, with cessation of the fever 
and flank tenderness. The fistula may be present for many years before definitive 
treatment is sought. The patient in the present report probably acquired bis 
fistula 5 years previous to admission, coincident with the severe left costoveite- 
bral pain. 

Ratliff and Barnes found an operative mortality of 33 per cent in the litera¬ 
ture and advocated conservative methods of treatment. The usual surgical pro¬ 
cedure has been nephrectomy with ligation or closure of the fistulous tract into 
the colon. Frequently a fecal fistula is formed in the wound due to reopening o 
the colon. Because of the poor results that have attended this method, we believe 
that surgical treatment should include resection of the involved segment of co on 
in addition to nephrectomy. 


SUMMARY 

A case report of spontaneous renocolic fistula has been presented v ith a brief 
review of the etiology, diagnosis and treatment. . , 

The value of resection of the involved segment of colon has been emp iasize( 


cases. 
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EXPERIMENTAL SUBSTITUTION OF THE COMMON BILE DUCT 
WITH AN AUTOLOGOUS URETERAL GRAFT 


I. T. RIEGER, F. J. WAHL axd GEORGE M. HASS 

From the Departments of Urology, Surgery and Pathology of the Presbyterian Hospital, 
Chicago, Illinois, in affiliation with the University of Illinois College of Medicine 


Organ substitution has long been an interesting and difficult problem. Many 
important advances have been made, some of the most recent being substitution 
of isolated segments of large bowel for the stomach or urinary bladder and use of 
a portion of the stomach for esophagus. 1,2 In the Roux Y procedure an anti- 
peristaltic segment of jejunum is used as a substitute for the biliary ducts when 
they are irreparably damaged or strictured. This operation is fairly satisfactory 
but difficulty due to strictures may develop, postoperativelv. 

Experimentally, other attempts at substitution for the common bile duct have 
been made. Lord and Chenoweth 3 used free grafts of fascia, vein and peritoneum 
in dogs to substitute for sections of the common duct. Recently, Sedgwick re¬ 
ported the reconstruction of the common bile duct in three dogs with 2 to 3 cm. 
segments of ureter used as free grafts. 1 Creighton and Kittle have also recently 
reported their experience with free arterial and split thickness skin grafts in 
bridging defects in the common bile duct of the dog. 5 Large segments of ureter 
have never before been substituted for the common bile duct. 

Pearce and Eisenbrey anastomosed the right renal pelvis to the common bile 
duet in order to exclude bile from the intestinal tract of dogs without an external 
fistula. 5 The right kidney was removed, bile then passing from the common duct 
down the right ureter and into the urinary bladder. Much difficulty was encoun¬ 
tered due to leakage at the suture line and formation of strictures. Five dogs lived 
49 to 248 days. The ureter tolerated the bile fairly well over a long period showing 
some epithelial atrophy, fibrotic thickening, lymphoid cell infiltration and either 
narrowing or dilatation of the lumen. 

Kapsinow, Engle and Harvey performed cholecystnephrostomy in dogs for the 
same purpose as indicated above with the likelihood of stricture eliminated. 7 Bile 


This study was aided by grants from the Otho S. A. Sprague Memorial Fund and the 
Surgical Section of the National Institutes of Health. 

Accepted for publication May 6, 1952. 
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passed from the gallbladder into the right kidney and down the right ureter to 
the urinary bladder. The kidneys apparently did not tolerate the bile and became 
atrophied shells. Again, the ureters seemed to tolerate the bile fairly well. 

As it would appear that the ureter could tolerate the continuous passage of bile, 
for a limited time at least, it was decided to attempt substitution of a large seg¬ 
ment of ureter with an intact blood supply for the common bile duet. 


METHODS 


The procedure was done in three stages. Medium-sized mongrel dogs were used. 
At the first stage the right ureter was doubly ligated and divided near the bladder. 
The ureter was then stripped proximally for a distance of from 10 cm. to as much 
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Fig. 1. Reconstructed biliary tract of dog 3. Tins was custom. } I mou |,ile 
prior to removal of excess ureter and kidney at third sbage ol P rot " j s directed 

duct has been replaced by distal one-half of ureter for 17 weeks, y. 0 '' , . C ikMo- 

toward side-to-side ureterojejunal anastomosis. Middle arrow is dire common hik 

end anastomosis of distal end of ureter with proximal stum]) ot i )0VC uretero- 

duct. Uppermost arrow points toward opened dilated common m . ‘ 
choledochal anastomosis. Note the dilated gallbladder and hydrone] 


as the entire length. This stage was concluded by placing the cm o 1 ^ 

up near the kidney where it would be accessible at the seconc ope) a i 
purpose of the first stage was twofold. By ligating the uielei it )«a> 
within a few days to a workable size, usually three times the noima ^ ^ jj lC 

Stripping the ureter towards the kidney stimulated the bloo supp 3 
proximal end of the ureter, much as in a pedicle graft of skin. abdominal 

The second stage was done one week later through a big i ' cl ica ^ reMa l 
incision. The dilated ureter was picked up and completed stnppc (| ie n 

pelvis if this had not previously been done. 4 he common n c en( j. A 

dissected free and divided near the duodenum after ligating 10 jj na | j„. 
T-tube was then inserted in the common duct through a sma o j c( .| r d 

cision about 2 cm. proximal to the free end. The distal aim o ie tcro( ,| 10 lc(lo- 
2 cm. beyond the end of the common duct in order lo sp mt ie 
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dial anastomosis. After freshening the distal end of the ureter, it ivas swung up¬ 
ward* and anastomosed to the common duct, end-to-end. with interrupted 4-0 
atraumatic chromic catgut sutures. A side-to-side, mueosa-to-mucosa anastomo¬ 
sis was then performed between the ureter and the proximal jejunum using the 
same suture technique. The length of ureter interposed between bile duct and je¬ 
junum varied from 8 to 10 cm. The wound was then closed and about two weeks 
later the T-tube was removed (fig. 1). 



t 


Fig 2. Reconstructed biliar} tract of dog 4. Distal one-half of right ureter has ser\ed 
as a substitute for common bile duct for 26 weeks. Right kidney and unused portion of 
ureter were removed in third stage of operative procedure. Loner arrow is directed toward 
wooden applicator projecting through ureterojejunal anastomosis. Upper arrow points 
toward ureterocholedochal anastomosis. Muscular tube between two arrows is segment of 
ureter which has been entirel} separated from all normal anatomical connections. Bile 
ducts above uretero-choledochal anastomosis are moderately dilated. 

At intervals varying from one to six months after the second stage, the right 
kidney and excess ureter were removed leaving a segment of ureter 8 to 10 cm. 
long serving as a substitute for the common bile duct (fig. 2). 


RESULTS 

Elet en dogs were operated upon with one operative death, presumably due to 
excess anesthesia. There va~ a delayed postoperative mortality of 5 dogs due to 
peritonitis caused by leaks at one or both anastomoses. Five dogs lived from 1 to 
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6 months. One of these died 4 weeks, postoperative, with peritonitis clue to drain¬ 
age of infected urine into the peritoneal cavity through a retracted nephrostomy 
tube. (A nephrostomy was done on this dog in an attempt to minimize kidney 
damage.) One dog died at 6 months having had the third stage perfoimed 2 
months previously. Autopsy revealed an atrophic liver with severe chronic 
cholangeitis and hepatitis. The three remaining dogs were sacrificed at 4,5 and 
6 months. 

The necropsy findings in the latter three dogs were essentially identical. All 
anastomoses were patent with no evidence of stricture except for moderate 
narrowing of one ureterocholedochal anastomosis. There was slight to marked 
dilatation of the bile duets above the ureterocholedochal anastomosis, (figs. 1 



Pig. 3. High power photomicrograph shows a hea 
junction. Intimate approximation of darkly stained 
bile duct with lightly stained layers of transitional . . 

Beneath both types of epithelium, layer of dense scar tissue is pres , 
healing of anastomosis. 


anastomotic 
Is of common 
ter is shown 
(fined during 


and 2). The bile was turbid and grossly infected, hair being foun in ie 
ducts in two cases. With one exception the livers showed varying e S 1 ® es ^ [)of 
chronic infection of an ascending cholangeitic type. The ureter a gta ® j onan d 
changed from their appearance at the second stage, retaining t re o a a ^ Q f 
moderate muscular hypertrophy. The grafts were all viable tut t no c ^ amma . 
atrophy, while the mucosa appeared everywhere intact and free rom n 
tory changes. 


discussion ^ 

By these experiments we have shown that a large segment of dener' * en f j|ely 
can be utilized as a substitute for another tubular organ and c et e °P t j Uf ( |c 
new blood supply. The utilization of the right ureter as a common rer ; 0 u= 
possible, but not practical, as done by the method outlined iere. - rC gurgi- 
biliary tract surgery, the main difficulty, aside from technics ° n , es ’ 0 f ( j, c 
tation of intestinal contents up the bile ducts with subscfjuen 111 
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FOREIGN BODIES IN URETER: A COMPLICATION FROM USE 
OF ELECTRODES FOR URETERAL MEATOTOMY 

JAMES C. VALENTA axd CARLIN V. CHENOWETH 

Foreign bodies of the ureter are rare. The literature lists and describes numer¬ 
ous and sundry objects which are found in the urethra and urinary bladder. In 
a survey of the literature over the past 25 years, it is noteworthy that the inci¬ 
dence of ureteral instruments which have been lost or impacted in the ureter by 
urologists in quest of ureteral stones is great. An impacted ureteral instrument, 
even though detached, is analogous to a foreign body. Heretofore, reports for 
the most part have indicted the numerous ingenious ureteral instruments, or 
their attachments, which have been designed for the removal of ureteral stones. 
We wish to report two interesting case histories, the ureteral instrumentation m 
which did not have as its aim the removal of impacted ureteral stones. In both 
instances, ureteral meatotomy electrodes with flexible filiform tips were the 
instruments which were used. The portions that became detached and impacted 
were the filiform tips. 

The literature survey revealed that ureteral “foreign bodies” are rare. Rusche 
and Bacon list one incidence of a detached Howard spiral stone dislodger, in a 
series of 8,862 ureteral instrumentations at the Los Angeles County Geneial 
Hospital subsequent to January 1, 1928. This was removed by ureterotomy with 
an uneventful recovery. W. Dakin described the loss of the threaded filiform tip 
of a ureteral stone basket. Fortunately, the operator was able to re-thread am 
retrieve the tip without incident. In 1943, W. N. Wishard reported an instance 
of an incarcerated, but intact Johnson stone basket. Endoscopic manipulation 
failed and the eventual treatment was ureterotomy. Klika removed a knotte^ 
ureteral catheter by incision of ureter and bladder with a “tenotome. Hea m B 
was complete in three weeks. 


CASE REPORTS 

These 2 cases emphasize the possibility of breaking and losing the filifom 
portion of ureteral meatotomy electrodes. 

Case 1. C. C., a white woman, aged 68, entered St. Luke’s Hospital Sep!cm >c 
10, 1951 because a metallic object had been discovered in the uppei one 11 
of the right ureter on a barium enema x-ray film. These films were not a\ ai a > 
She had undergone right ureteral meatotomy in April 1951 in anothei cm}- 
Physical examination was essentially negative. All laboiatoij iepoi s 
essentially 7 normal except for a microscopic hematuria. , 

An excretory urogram of September 10, 1951 revealed an essentia } 
pyelogram except for the presence of a metallic object (fig. 1, A). , 

An abdominal scout film, which was taken just before sin gen on > ep ^ 
13, 1951 localized the “foreign body” in the lower one-third of t le ngi 

. . r rp p Hr'iiipr AI.D. and ^ * 

This material is presented from the urological services or i . r • • > ‘ 

Baker, M.D., St. Luke’s Hospital, Chicago, III. 

Accepted for publication May G, 1952. 
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(fig. 1, B). So an ureterotomy was done through a Gibson incision. A careful 
exploration of the ureter failed to disclose the object. Another abdominal scout 
film was done on the operating table and it revealed that the instrument had 
ascended to the ureteropelvic junction (fig. 1, C). The muscle and skin incisions 



Fig. 1. Case 1. A, excretory urogram showing filiform tip of ureteral meatotomy elec¬ 
trode in right ureter. R, preoperative film showing presence of filiform tip of ureteral mea¬ 
totomy electrode. C, film taken on operating table showing tip of ureteral meatotonw elec¬ 
trode had ascended to ureteropelvic junction of right ureter. 



Fig. 2 Case 1 Bard Xo. 4 filiform tip on broken end of Bard No. 617 ureteral meatotomv 
electrode - 

were extended, and the instrument was “milked” downward to the original 
ureterostomy, through which it was removed. The object was identified as a 
Bard U.S.C.L. Xo. 4. filiform tip which had been attached to the distal threaded 
portion of a Bard 617 ureteral meatotomy electrode (fig. 2). 

The patient made an uneventful recovery. 

Case 2. A. Ii., a female, aged 56 years, was admitted to St. Luke’s Hospital, 
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July 2, 1951 for treatment of a “foreign body” in the left ureter. The patient 
had had a cystoscopic left meatotomy for a left ureterocoele. 

Physical examination was essentially normal. Laboratory findings were well 
within normal limits except that cultures of the urine revealed two colonies of 
Staphylococcus aureus and some diphtheroids. 

Excretory urography revealed a normal right kidney and a double renal pelvis 
and ureter on the left side (fig. 3, A). The ureteral instrument was situated in 
the lower portion of the middle one-third of one of the left ureters. 



Pig. 3. Case 2. A, excretory urogram shotting filiform tip of meatotomy bougie in 
third of left ureter. B , film taken on operating table shotting filiform tip of mea o 
bougie had ascended to upper third of left ureter. 

It was believed that a period of “watchful expectancy” was indicated with 
the hope that the filiform would pass spontaneously. This hope was hot realize 
and therefore, on July 9, 1951 an attempt to retreive the filiform by cystoscopic 
means was made. This was unsuccessful. 

An x-ray film taken July 11, 1951 on the operating table localized the objec 
(fig. 3, B). Under spinal anesthesia, a ureterotomy was performed and the fib oim 
tip with a portion of the working element was removed. The object vas l en i 
tied as a portion of a Bard No. 8 meatotomy bougie. 

The patient experienced an uneventful convalescence and va» dwc migc 
July 20,1951. . 

An attempt was made to determine the maximum current which i\ou c cm 
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a new bougie to undergo structural breakdown. A piece of meat measuring 1 by 
3 by 2 inches was immersed in a pan of water. A groove was made with a probe 
and the bougie was inserted. The Bovie unit was then set at increasing cutting 
currents starting at 10 and ending at 100. After one trial at each successive in¬ 
crease in current, the meatotomv bougie was intact. Thus, in this one case, 
current did not seem to be a factor in the structural breakdown. 

CONCLUSIONS 

Ureteral “foreign bodies’" are rare and of these cases heretofore reported, the 
ureteral instruments designed for the removal of impacted ureteral stones were 
the main offenders. 

Two cases of broken and impacted filiform portions of ureteral meatotomv elec¬ 
trodes have been reported. These meatotomv bougies are potentially dangerous 
instruments. The eventual treatment of both patients was ureterotomy and 
removal of the filiforms. The patients made uneventful recoveries. 

An attempt was made to determine whether the strength of the cutting current 
was a factor in the structural breakdown of meatotomv bougies. This did not 
seem to be a factor. 

St. Luke’s Hospital, Chicago. III. 
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THE USE OF CORTISONE IN INTERSTITIAL CYSTITIS: 
A PRELIMINARY REPORT 


JOHN E. DEES 

From the Department of Surgery, Division of Urology, Duke University Medical School and 

Duke Hospital, Durham, N. C. 

Interstitial cystitis is a disease whose etiology is unknown, whose symptoms 
are severe and often incapacitating, and whose treatment is palliative. Endo¬ 
scopic fulguration of the lesions plus hydraulic dilatation of the bladder repeated 
at sufficiently frequent intervals to maintain bladder capacity have produced 
the best symptomatic results in my experience. Even here, however, improve¬ 
ment is usually temporary and there is less favorable response to each succeed¬ 
ing fulguration. Eradication of foci of infection and the instillation of gradually 
increasing concentrations of silver nitrate into the bladder have been followed 
with disappointing results in my hands. I have had no experience with partial 
cystectomy, endoscopic division of the fibrous trabeculae, direct injection into 
the bladder wall of novocaine, oral alpha-tocopherol, or radiation in treating 
this disease. 

Since there is at present no ideal palliative or curative treatment for inter¬ 
stitial cystitis, it seemed worthwhile to explore the possibilities of a different 
approach to the management of this distressing and incapacitating condition. 
When the beneficial effect of adrenocorticotrophic hormone (ACTH) and corti¬ 
sone on certain collagen diseases was first described, it seemed possible that these 
drugs might favorably influence the course of interstitial cystitis which, in some 
respects, is similar to the recognized collagen diseases. 

I wish to report at this time my experience with the use of cortisone in the 
treatment of interstitial cystitis and would like to make it clear at the beginning 
that my findings do not indicate that cortisone cures this disease. However, I 
believe that it can be demonstrated that systemic administration of cortisone 
alone, with no other treatment whatsoever, so favorably affects the symptoms 
and bladder capacity of some of these individuals with interstitial cystitis that, 
even though the maximum improvement is temporary, it dramatically alters 
their clinical condition. 

Shortly before my first patient was treated in this manner, Dr. Victor Maisha 
told me of three patients who had been treated by Paquin and himself 1 
ACTH who showed temporary improvement while receiving medication m 
relapsed when medication was discontinued. Weaver and Tyler- describe simi ar 
results and observations in a group of 4 cases. Sullivan 3 has recently" mpoi ec 
rather prolonged improvement in 2 patients treated with a single week s course 
of cortisone. 


Merck and Co. generously supplied the cortisone used in this investigation. 

Read at annual meeting, American Urological Association, Atlant c 
25, 1952. 

1 Marshall, V. F. Personal communication. _ . .... , p roc 2nd 

* Weaver, R. G. and Tyler, F. H. The use of ACTH in interstitial cystitis. 1 roc. 

v. lin. ACTH Conference. Philadelphia: Blakiston, December ljo). 

■ Sullivan, J. F.: In press, J. Urol. 
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The effect of the 2 drugs is thought by most observers to be identical. The 
response to administration of the pituitary hormone, AC-TH, depends upon the 
ability of the adrenal to respond to stimulation by an increased output, of corti¬ 
sone/thus the clinical effect may disappear during continued administration if 
adrenal exhaustion occurs. Cortisone on the other hand directly increases the 
blood level of the circulating steroids. Among many metabolic effects produced 
by the two drugs, those that are most pertinent to the present discussion in¬ 
clude depression of the total eosinophil count, increase in blood sugar, and vary¬ 
ing degrees of hypertension. Excretion of potassium, chloride, calcium and 
phosphorus is increased, whereas sodium is retained in the body thus tending 
to cause edema. The local antigen-antibody reaction is inhibited which may lead 
to aggravation of tubercular and other infections. Inflammatory reaction is 
decreased. 

These drugs are contra-indicated in cases of peptic ulcer, active tuberculosis 
and other active infections that cannot be well controlled by specific antibiotics. 
Relative contra-indications, or at least the need for very cautious administration, 
exist in the presence of diabetes, hypertension, congestive heart failure, and 
certain psychiatric disorders. 

The patients selected for treatment with cortisone have had long standing, 
severe symptoms of interstitial cystitis which were not controlled adequately 
by fulguration and hydraulic dilatation of the bladder. In all patients, deter¬ 
mination of the body weight, blood pressure, blood calcium, phosphorus, chlo¬ 
ride, potassium, CO; combining power, and total eosinophil counts were obtained 
prior to treatment. Determinations of the blood pressure, weight, total eosino¬ 
phil count and glycosuria were obtained daily during the first 2 weeks of treat¬ 
ment and at less frequent intervals thereafter. For varying periods prior to 
treatment and during the first. 2 weeks of cortisone therapy an accurate record 
was kept of the volumes of each individual voiding day and night. The patients 
were instructed to hold the urine as long as possible before voiding. Following 
discharge from the hospital throughout the period of cortisone administration, 
and at periodic intervals thereafter, accurate records of the volume of each void¬ 
ing between 7 p.m. and 7 am. were obtained. The average, the average minimum 
and the average maximum volume of the patients 3 individual voidings were 
computed on a weekly basis as follows: For the average volume voided, the 
volumes of each individual voiding for the 24 or 12 hour period were added and 
divided by the number of voidings. This figure was obtained for each day of the 
i day period, the 7 figures then being added and divided by 7 to give the average 
volume of individual urinations per week. For the average minimum voiding 
the two smallest voidings in each 24 or 12 hour period were averaged and the 
7 figures thus obtained for a weeks period were added and divided by 7. The 
average maximum voidings were determined in a similar way. Except for the 
first course of treatment in the first patient treated, cortisone has been adminis¬ 
tered by mouth. The schedule of dosage has varied to some extent, however 
most patients received 300 mg. the 1st 24 hours, 200 mg the second n hours 
and 100 mg. daily for a total of 2-3 weeks. The dosage was then reduc~ed to 50 
mg. daily for periods varying from an additional 2 to 6 weeks or longer. The dailv 
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dose was administered in 4 equal parts at 6 hour intervals. Recently, they have 
received a low salt diet and potassium ABC (acetate, bicarbonate and citrate) 
3 gm. t.i.d. during administration of cortisone. 

All of the patients in this group treated with cortisone had moderate to severe 
typical suprapubic pain when their bladders became distended. They showed 
no evidence of active tuberculosis, had normal upper urinary tracts as shown by 
abdominal x-ray and excretory urography, and had normal urinalyses except 
for the presence of a few red blood cells unless otherwise stated. In all cases there 
was a decrease in the total eosinophil count during the first few weeks of therapy 
to 50 per cent, or less, of the pretreatment level which is accepted as indicating 
adequate response to cortisone administration. 
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Fig. 1 

CASE REPORTS 

Case l. Mrs. J. P., a 55 year old woman, was first seen in March 1919, with 
a complaint of urinary frequency and suprapubic pain for more than 3 y cars, 
it being necessary for her to void at least once an hour both day' and nig 1 • 
Typical interstitial cystitis was discovered and treated by fulguration ant 
dilatation of the bladder with considerable improvement for the follow m 0 
months. Her symptoms recurred and treatment was repeated in Apn • 
with negligible improvement and she continued to void every' lAo 1/2 
having marked pain with a full bladder. On September 19, 1950, cystos op 
showed three areas of typical interstitial cystitis. One month latei, on Ct0 
18, the patient was admitted to the hospital with her symptoms une iang 
Twenty-four hours after admission, a course of cortisone theiapy was ms 1 u j 
treatment being discontinued December 1, 1950. During this time s ie rc e ^ 
no other treatment or instrumentation whatsoever. Cystoscopy an net ° 
weeks after her last dose of cortisone showed only' one smal area o m 
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cystitis measuring 2 by 3 mm. in diameter just to the right of the air bubble, 
the other two areas having disappeared. Her suprapubic pain disappeared com¬ 
pletely before the end of the first week of cortisone theiapv. 

As will be seen from figure 1, the patient’s average maximum voidings increased 
from a pretreatment level of 142 cc to approximately 270 cc during the last 2 
weeks of her first, course of cortisone. The average minimum voidings increased 
from a pretreatment level of 20 cc to 210 cc during the last i\eek of tieatmeut. 
There was then a gradual decrease in capacity so that 10 months after treatment 
had been stopped, voidings were ranging between 120 and 170 cc. Even then, 
however, she was arising only twice at night to void and during this entire year 
had no vesical pain. During the thirteenth month, there was re-appearance of 
the suprapubic pain which slowly increased to become moderately severe. 
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Fig. 2 

Fifteen months after initiation of treatment the patient was admitted for further 
therapy. Cortisone was again administered and 3 days later under anesthesia, 
3 areas of interstitial cystitis were fulgurated and the bladder hydraulically 
dilated to 400 cc. Her pain disappeared somewhat slowly but finally was negli¬ 
gible 4 weeks after starting her second course of cortisone. The bladder capacity 
progressively increased so that by the nineteenth week of treatment, her average 
voidings were approximately 450 cc and the average maximum and minimum 
voidings were 600 cc and 325 cc respectively. 

Case 2. G. E. H., a 34 year old white married woman, was admitted on August 
24, 1951 giving a history of urinary frequency and supiapubic pain for the pre¬ 
ceding 3 years. Nocturia was 10 to 12 times at the time of admission. Voidings 
during the first few days of admission varied from 30 to 75 cc in amount. Cvstos- 
copy on the third day of hospitalization revealed numerous confluent areas of 
interstitial cystitis occupying the dome and lateral walls of the bladder whose 
capacity was 90 cc. The bladder was inadvertently dilated to 150 cc during 



500 


JOHN E. DEES 


cystoscopy and for the following 2 days her voidings were slightly greater in 
amount, ranging from 100 cc to 175 cc (fig. 2). 

On August 28, 1951, cortisone therapy was commenced. Four days after com¬ 
mencing cortisone, her severe suprapubic discomfort had completely disappeared 
and her individual voidings were averaging 250 cc. Maximum improvement 
occurred at the end of the course of cortisone at which time her average mini¬ 
mum and maximum voidings were ranging between 275 and 412 cc. One veek 
after the last dose of cortisone there was a gradual recurrence of her pain and 
a progressive decrease in the bladder capacity. Between the third and seventh 
month after institution of treatment, her symptoms apparently stabilized vith 
minimum and maximum voidings ranging between 100 and 175 cc. Her pain 
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persisted to a moderate degree. Even noth this decrease in bladder eapa• ^ 
however, she was still awakened only twice a night to void as con ras e 
nocturia of 10 to 12 times prior to treatment. „. c 

Seven months after institution of treatment, she was st ai tc on a secon , 

of cortisone by her local physician at our direction but not un er our 
supervision. Her biweekly reports of her symptoms and in m ua ° 

indicate that her pain is again subsiding and her bladder capac 0 f 

under cortisone therapy, though not as dramatically as vi r ie n 

tiGO-tmcnt. * < i a 11 ot which 

Case 8. F. T„ a 53 year old man, was first seen m April 1944, A ^ 

he had had marked urinary frequency and suprapubic paini sine “ theS ,- a 
was nocturia of 10-12 times and his pain was extreme y •• wag j;i a ted 

three areas of interstitial cystitis were fulgurated and e ‘ ent!y w -if/i 

to 200 cc. For the following 5 months the patient uas ie. 
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hydraulic dilatations of the bladder and instillations of silver nitrate with abso¬ 
lutely no improvement in his symptoms or bladder capacity. His voidings ranged 
from 75 to 100 cc each, and his severe pain persisted unabated. 

The patient then disappeared from observation, received no treatment, and 
his symptoms remained unchanged until he was again seen in September 1951. 
At that time he was having excruciating suprapubic pain whenever his bladder 
bec am e full. During the 4 days prior to his admission the average minimum and 
mavimnm voidings were 30 and 90 cc respectively (fig. 3). Cystoscopy on Decem¬ 
ber 10, 1951 revealed a bladder capacity of 90 cc. There was one area of inter¬ 
stitial cystitis near the air bubble on the anterior bladder wall and another 
large area of diffuse involvement, of the right side of the bladder wall extending 
down to the bladder neck. Cortisone was commenced on December 11, 1951. 
Approximately 7 to 10 days after institution of cortisone therapy the patient’s 
pain gradually became better so that even though some discomfort was experi¬ 
enced when his bladder was quite full, it was practically negligible. The greatest 
improvement in bladder capacity occurred during the last 4 weeks of cortisone 
therapy and the first 3 weeks that he received a placebo. During this time his 
average minimum and maximum voidings varied from approximately 220 cc 
to 260 cc. Thirteen weeks after stopping cortisone, his pain was still negligible 
and nocturia amounted to only 1 or 2 times for the first time in 23 years although 
his bladder capacity had decreased to range between 120 and 140 cc. Decently, 
a second course of cortisone was started and, on the fourth day the bladder was 
dilated to 300 cc under anesthesia and 2 small areas of interstitial cystitis were 
fulgurated. From the standpoint of symptomatic improvement, this patient 
was the most impressive in the group because of the extreme severity and long 
duration of his symptoms. 

Three additional cases have been treated and followed for shorter periods of 
time than those just reported. In two, improvement has been much less spectacu¬ 
lar, but an excellent immediate response has occurred in the third. 

DISCUSSION 

In so far as I am aware, cortisone does not cure any of the diseases in whose 
treatment it has been shown to be of such great value. In status asthmaticus it 
produces dramatic disappearance of the explosive features of the attack but 
does not cure the underlying cause of the allergy nor does it prevent subsequent 
attacks. In rheumatoid arthritis the acute inflammation of the involved joints 
and the severe pain attendant thereon rapidly disappear, but there is usuallv 
a recrudescence of the arthritis after discontinuing cortisone unless a natural 
remission of the disease occurs. As the course of interstitial cystitis usually is 
not marked by natural remissions as are diseases like rheumatoid arthritis, 
rheumatic fever and asthma, it seems only natural to expect a recurrence of 
symptoms after discontinuing therapy. In case 1, it is interesting to note that 
vesical pain disappeared under treatment and did not recur until thirteen months 
later. Although the bladder capacity progressively decreased after cortisone 
was stopped, the minimum voidings remained much larger than prior to therapv 
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and at the end of a year, although the bladder capacity was varying between 
120 and 150 cc, the patient found it necessary to rise only twice at night to void. 
Case 2 showed similar prolonged improvement in urinary frequency although 
there was rapid reappearance of moderate vesical pain. Case 3, although ex¬ 
hibiting less dramatic improvement in actual bladder capacity than patients 
Nos. 1 and 2, has had the most spectacular relief of his bladder symptoms of 
any patient in this group. This has transformed him from a person completely 
incapacitated for more than 23 years to a man who now can carry on practically 
normal activities. 

I believe that there is no question but that cortisone increases bladder capacity 
and decreases or abolishes vesical pain in some cases of interstitial cystitis and 
that it may well have a definite place in the treatment of this disease. Whether 
it should be used in conjunction with local treatment, administered in a prolonged 
course extending over many months, in frequent short interrupted courses, or 
in some other way can only be determined after further experience with the drug 
in treating this disease has been accumulated. The results in cases 1 and 2 in 
this series suggest that the combination of physical and hormonal treatment 
is desirable. This is in line with observations on the management of patients 
with chronic allergies and chronic rheumatic arthritis. 
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The problem of diversion of the urine from the bladder is interesting and 
often troublesome. At present in radical surgery for carcinoma of the bladder, 
uretero-enterostomv is recognized as a satisfactory method in most instances. 
However, there are cases in which progressive obstruction, with consequent 
infection or diminution of renal function, occurs and it becomes necessary to 
utilize another type of drainage. For this purpose the following procedures have 
been used; namely, cutaneous ureterostomy, nephrostomy and pyelostomv. 

Nephrostomy over the years has proven to be a fairly efficient method of 
diversion of urine. In patients with large extrarenal pelves, drainage is usually 
satisfactory and tube change is not too difficult. The patient with smaller intra- 
renal pelves presents more problems since the procedure is technically more 
difficult and subsequent catheter changes may be of major surgical proportions. 
The location of the tube in the flank or the back is a serious disadvantage. 
Furthermore, the insult to renal tissue due to the trauma of the original procedure 
and subsequent tube changes may result in renal deterioration and progressive 
insufficiency. 

Pyelostomv as a type of permanent diversion is rarely used. 

Freterocutaneous anastomosis has received considerable attention in the 
literature and the various techniques described for this operation testify to the 
somewhat unsatisfactory status of the procedure as a whole. The authors’ 
experience with this method has been limited but mostly unsatisfactory. Stric¬ 
tures are not uncommon and subsequent peri-ureteral abscess formation is a 
frequent complication. Huggins, in discussing cutaneous ureterostomy, states 
that an inlying catheter should be used, and that strictures occur not at the 
ureteral ostium but several centimeters beneath the skin. 

A brief consideration of the normal anatomy and physiology of the ureter, 
with its course through loose areolar tissue, demonstrates why displacement 
of this structure to traverse muscle and fascia with co-incident interference with 
blood and nerve supply may result in stricture formation. 

Recently we have re-employed a method of secondary diversion which in¬ 
volves no displacement of the ureter and which has functioned satisfactorily 
in a small series of cases. Briefly, it establishes a permanent or semi-permanent 
fistula between the ureter and the skin by a simple intubated ureterostomy, 
an operation which all of you have performed many times and which needs no 
detailed description. This fistula lined by granulation tissue tolerates a catheter 
much better than the epithelial lining of the ureter and changing of the catheter 
has proved extremely easy. The ureter is approached by the customary route 
for operation on the middle third. Without disturbing the normal course and 
relation of the ureter an incision is made in the wall, the tip of a catheter inserted 
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and at the end of a year, although the bladder capacity was varying between 
120 and 150 cc, the patient found it necessary to rise only twice at night to void. 
Case 2 showed similar prolonged improvement in urinary frequency although 
there was rapid reappearance of moderate vesical pain. Case 3, although ex¬ 
hibiting less dramatic improvement in actual bladder capacity than patients 
Nos. 1 and 2, has had the most spectacular relief of his bladder symptoms of 
any patient in this group. This has transformed him from a person completely 
incapacitated for more than 23 years to a man who now can carry on practically 
normal activities. 


I believe that there is no question but that cortisone increases bladder capacity 
and decreases or abolishes vesical pain in some cases of interstitial cystitis and 
that it may well have a definite place in the treatment of this disease. Whether 
it should be used in conjunction with local treatment, administered in a prolonged 


course extending over many months, in frequent short interrupted courses, or 
in some other way can only be determined after further experience with the drug 
in treating this disease has been accumulated. The results in cases 1 and 2 m 
this series suggest that the combination of physical and hormonal treatment 
is desirable. This is in line with observations on the management of patients 


with chronic allergies and chronic rheumatic arthritis. 
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The problem of diversion of the urine from the bladder is interesting and 
often troublesome. At present in radical surgery for carcinoma of the bladder, 
uretero-enterostomy is recognized as a satisfactory method in most instances. 
However, there are cases in which progressive obstruction, with consequent 
infection or diminution of renal function, occurs and it becomes necessary to 
utilize another type of drainage. For tills purpose the following procedures have 
been used; namely, cutaneous ureterostomy, nephrostomy and pyelostomy. 

Nephrostomy over the years has proven to be a fairly efficient method of 
diversion of urine. In patients with large extrarenal pelves, drainage is usually 
satisfactory and tube change is not too difficult. The patient with smaller intra- 
renal pelves presents more problems since the procedure is technically more 
difficult and subsequent catheter changes may be of major surgical proportions. 
The location of the tube in the flank or the back is a serious disadvantage. 
Furthermore, the insult to renal tissue due to the trauma of the original procedure 
and subsequent tube changes may result in renal deterioration and progressive 
insufficiency. 

Pyelostomy as a type of permanent diversion is rarely used. 

Ureterocutaneous anastomosis has received considerable attention in the 
literature and the various techniques described for this operation testify to the 
somewhat unsatisfactory status of the procedure as a whole. The authors’ 
experience with this method has been limited but mostly unsatisfactory. Stric¬ 
tures are not uncommon and subsequent peri-ureteral abscess formation is a 
frequent complication. Huggins, in discussing cutaneous ureterostomy, states 
that an inlying catheter should be used, and that strictures occur not at the 
ureteral ostium but several centimeters beneath the skin. 

A brief consideration of the normal anatomy and physiology of the ureter, 
with its course through loose areolar tissue, demonstrates why displacement 
of this structure to traverse muscle and fascia with co-incident interference with 
blood and nerve supply may result in stricture formation. 

Recently we have re-employed a method of secondary diversion which in¬ 
volves no displacement of the ureter and which has functioned satisfactorily 
in a small series of cases. Briefly, it establishes a permanent or semi-permanent 
fistula between the ureter and the skin by a simple intubated ureterostomy, 
an operation which all of you have performed many times and which needs no 
detailed description. This fistula lined by granulation tissue tolerates a catheter 
much better than the epithelial lining of the ureter and changing of the catheter 
has proved extremely easy. The ureter is approached by the customary route 
for operation on the middle third. Without disturbing the normal course and 
relation of the ureter an incision is made in the wall, the tip of a catheter inserted 
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and advanced upward to the renal pelvis. The other end of the catheter is ex¬ 
teriorized through the lower angle of the incision, which is closed in customary 
fashion. 


The first case in which this method was used illustrates the procedure and 
course. In 1939, at age 58, a transurethral prostatectomy'’ was performed, and 
urologically the patient was well until October 1949, at which time after a bowel 
resection for carcinoma he had postoperative urinary retention, necessitating 
constant drainage. In March 1950, because of persistent urinary' infection, he 
was seen by us. Cystoscopy revealed marked trabeculation, cellule formation 
and chronic inflammatory changes. The bladder neck was unobstructed but 
there was some intrusion of the left lateral lobe of the prostate into the posterior 
urethra. The urinary infection was treated by means of the usual urinary anti¬ 
bacterial agents with control of infection while the drugs were administered but 
recurrence took place promptly after cessation of their use. In June 1950, a 
transurethral resection of the residual prostatic tissue was performed with 
biopsy of a suspicious area on the floor of the bladder. Pathologically' these tissues 


revealed only' inflammatory changes. 

Because of the persistence of distressing sy'mptoms, he was re-admitted to 
the hospital in October 1950, and a suprapubic cystostomy done. Biopsy of 
an area in the region of the trigone proved to be infiltrating carcinoma. Conse¬ 
quently, on November 10, 1950, a total cystectomy and bilateral ureterosigmoid- 
ostomy was done. In the next 4 days there was no urinary' output and flic 
nonprotein nitrogen rose to about 140 mg. per cent. The patient was becoming 
critically ill and some form of drainage was imperative. Excretory' urography 
prior to cystectomy had shown very poor function in the right kidney and it 
seemed that left ureterostomy' would provide the maximum benefit with the 
least formidable operative procedure in the case of this extremely' sick patient. 
The ureter was approached through a low flank incision, as is customarily' use 
for operations on the middle third of the ureter. The dilated ureter was identifie , 
a longitudinal incision in its wall made, without disturbing the ureteral course 
and a No. 20 Foley' catheter passed up to the renal pelvis. The 5 cc bag " as 
inflated and the wound closed. From then on, the patient’s recovery' was rapi , 


and he was discharged on December 18, 1950. 

It was our intent to allow the patient to convalesce prior to further defimtn e 
surgery', either nephrostomy or cutaneous ureterostomy, which we feared " ou 
be necessary' as we had grave misgivings about replacing the tube shou c i 
become occluded. Our fears were soon realized for on December 2G the patieu 
came to the office complaining that the tube was not draining. Attempts to iee 
the obstruction in the catheter were unsuccessful and it was remove . - '' c 
to our delight there was no difficulty' in inserting another Foley' catieter. ic 
following day' the patient returned with the information that dining t ie mg 
the bag on the Foley' had broken and the catheter fell out. Not wishing to 
turb anyone he waited until morning before seeking help. Again a cat icter w> 
inserted without difficulty'. Subsequent changes of the cathetei veie ' anl 
out at intervals of 2 to G weeks without difficulty', in several instances >} 


patient’s son, who is a pharmacist. 
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Case 2 is a 44 year old man who had transurethral resection of a bladder tumor 
which revealed undifferentiated carcinoma of bladder. In May 1949, a total 
cystectomv, lymphadenectomy and bilateral uretero-enterostomv was done. 
Excretory urograms revealed progressive hydronephrosis with diminution of 
function'on the right side. There was mild hydronephrosis on the left but ap¬ 
parent good function. The nonprotein nitrogen rose slowly but steadily to 66 
mg. per cent, and on July 15, 1950, a left nephrostomy was done. Nephrostomy 
drainage seemed adequate but the nonprotein nitrogen remained between 45 
and 50. The nephrostomy tube was changed once without difficulty. In March 
1951, the nephrostomy tube was draining poorly. The tube was removed and 
attempted replacement was unsuccessful; consequently, a left ureterostomy was 
performed. Recover}' was prompt and the patient was discharged on the eighth 
day. The catheter has been changed at intervals of 6 weeks and there has been 
no technical difficulty. The nonprotein nitrogen has ranged from 25 to 33 mg. 
per cent. The patient, who is an extremely active lawyer, has been much more 
comfortable and content with his present arrangement than at any time since 
his original operation. 

Case 3 is that of a 65 year old man, who was first seen in June 1947, because 
of a mass in his right flank, lymphedema of right leg and a nonfunctioning right 
kidney which was demonstrated by excretory urography. Examination revealed 
a hard, nodular enlargement of the prostate. Repeated attempts to catheterize 
the right ureter were unsuccessful. Estrogen therapy was started with prompt 
disappearance of the swelling of the legs and the mass in the right flank. He was 
kept on estrogens by his physician and was not seen by us again until July 
1951, at which time excretory urograms revealed some obstruction at the lower 
end of the left ureter with moderate hydronephrosis. The nonprotein nitrogen 
was elevated to 60. Orchiectomy was done with the hope that carcinomatous 
involvement of the subtrigonal area might subside. But the nonprotein nitrogen 
rose progressively to 80 mg. per cent and a left ureterostomy-in-situ was per¬ 
formed on August 3,1951. Since then the tube has been changed without difficulty 
and the nonprotein nitrogen on January 23, 1952 was 46. This patient has since 
died of cancer of the prostate, the ureterostomy functioning satisfactorily until 
his death. 

The procedure has been used in several other cases which will not be reported 
in detail. 

In most of our cases this operation has been done as a secondary procedure 
where obstruction has occurred and the ureter has become dilated. In this group 
we have used, for the most part, a No. 18 or 20 Foley catheter with a 5 cc 
bag. In 2 cases done at the Veterans Administration Hospital at West Roxburv 
at our suggestion a polyethylene straight tube has been used. In 1 case such a 
tube remained in place nearly 9 months without changing and was easily re¬ 
placed after removal for inspection. Such a tube may be secured in place by a 
polyethylene disc cemented on at the proper level and fastened to the skin bv 
adhesive. 

In only one case have we chosen this procedure as a primary method of diver 
si°n of the urine through a normal ureter. In this patient one kidney was re- 
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and advanced upward to the renal pelvis. The other end of the catheter is ex¬ 
teriorized through the lower angle of the incision, which is closed in customary 
fashion. 

The first case in which this method was used illustrates the procedure and 
course. In 1939, at age 58, a transurethral prostatectomy was performed, and 
urologically the patient was well until October 1949, at which time after a bowel 
resection for carcinoma he had postoperative urinary retention, necessitating 
constant drainage. In March 1950, because of persistent urinary infection, he 
was seen by us. Cystoscopy revealed marked trabeculation, cellule formation 
and chronic inflammatory changes. The bladder neck was unobstructed but 
there was some intrusion of the left lateral lobe of the prostate into the posterior 
urethra. The urinary infection was treated by means of the usual urinary anti¬ 
bacterial agents until control of infection while the drugs were administered but 
recurrence took place promptly after cessation of their use. In June 1950, a 
transurethral resection of the residual prostatic tissue was performed nit i 
biopsy of a suspicious area on the floor of the bladder. Pathologically these tissues 
revealed only inflammatory changes. 

Because of the persistence of distressing symptoms, he was re-admitte to 
the hospital in October 1950, and a suprapubic cystostomy done. Biopsy o 
an area in the region of the trigone proved to be infiltrating carcinoma, onse 
quently, on November 10, 1950, a total cystectomy and bilateral ureteros'.gmoi 
ostomy was done. In the next 4 days there was no urinary output anc 
nonprotein nitrogen rose to about 140 mg. per cent. The patient was becoming 
critically ill and some form of drainage was imperative. Excretory uiograpp 
prior to cystectomy had shown very poor function in the right kidney anc ' 
seemed that left ureterostomy would provide the maximum benefit "it 1 
least formidable operative procedure in the case of this extremely sic pa 1(51 
The ureter was approached through a low flank incision, as is customari3 us 
for operations on the middle third of the ureter. The dilated ureter " as i en i 
a longitudinal incision in its wall made, without disturbing the ureteia coa ^ 
and a No. 20 Foley catheter passed up to the renal pelvis. The o cc iag ' 
inflated and the wound closed. Fi'om then on, the patient’s recovery "as lap 
and he was discharged on December 18, 1950. ..j vc 

It was our intent to allow the patient to convalesce prior to fui t iei < e 
surgery, either nephrostomy or cutaneous ureterostomy, which "e f eaic ' 
be necessary as we had grave misgivings about replacing the turcsiou 
become occluded. Our fears were soon realized for on December 26 t re pa 
came to the office complaining that the tube was not draining. Attemp s 
the obstruction in the catheter were unsuccessful and it was remote , 
to our delight there was no difficulty in inserting another Foley ca re er 
following day the patient returned with the information that during w 
the bag on the Foley had broken and the catheter fell out. Not "is w , as 

turb anyone he waited until morning before seeking help. Again a ca o . 
inserted without difficulty. Subsequent changes of the catheter were ?, r t | ie 
out at intervals of 2 to G weeks without difficulty', in several ms ancc- 
patient’s son, who is a pharmacist. 
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Case 2 is a 44 year old man who had transurethral resection of a bladder tumor 
which revealed undifferentiated carcinoma of bladder. In May 1949, a total 
cystectomy, lymphadenectomy and bilateral uretero-enterostomy was done. 
Excretory urograms revealed progressive hydronephrosis with diminution of 
function on the right side. There was mild hydronephrosis on the left but ap¬ 
parent good function. The nonprotein nitrogen rose slowly but steadily to 66 
mg. per cent, and on July 15, 1950, a left nephrostomy was done. Nephrostomy 
drainage seemed adequate but the nonprotein nitrogen remained between 45 
and 50. The nephrostomy tube was changed once without difficult}’. In March 
1951, the nephrostomy tube was draining poorly. The tube was removed and 
attempted replacement was unsuccessful; consequently, a left ureterostomy was 
performed. Recovery was prompt and the patient was discharged on the eighth 
day. The catheter has been changed at intervals of 6 weeks and there has been 
no technical difficulty. The nonprotein nitrogen has ranged from 25 to 33 mg. 
per cent. The patient, who is an extremely active lawyer, has been much more 
comfortable and content with his present arrangement than at any time since 
his original operation. 

Case 3 is that of a 65 year old man, who was first seen in June 1947, because 
of a mass in his right flank, lymphedema of right leg and a nonfunctioning right 
kidney which was demonstrated by excretory urography. Examination revealed 
a hard, nodular enlargement of the prostate. Repeated attempts to catheterize 
the right ureter were unsuccessful. Estrogen therapy was started with prompt 
disappearance of the swelling of the legs and the mass in the right flank. He was 
kept on estrogens by his physician and was not seen by us again until July 
1951, at which time excretory urograms revealed some obstruction at the lower 
end of the left ureter with moderate hydronephrosis. The nonprotein nitrogen 
was elevated to 60. Orchiectomy was done with the hope that carcinomatous 
involvement of the subtrigonal area might subside. But the nonprotein nitrogen 
rose progressively to 80 mg. per cent and a left ureterostomy-in-situ was per¬ 
formed on August 3,1951. Since then the tube has been changed without difficulty 
and the nonprotein nitrogen on January 23, 1952 was 46. This patient has since 
died of cancer of the prostate, the ureterostomy functioning satisfactorily until 
his death. 

The procedure has been used in several other cases which will not be reported 
in detail. 

In most of our cases this operation has been done as a secondary procedure 
where obstruction has occurred and the ureter has become dilated. In this group 
we have used, for the most part, a No. 18 or 20 Foley catheter with a 5 cc 
bag. In 2 cases done at the Veterans Administration Hospital at West Roxbury 
at our suggestion a polyethylene straight tube has been used. In 1 case such a 
tube remained in place nearly 9 months without changing and was easily re¬ 
placed after removal for inspection. Such a tube may be secured in place bv a 
polyethylene disc cemented on at the proper level and fastened to the skin bv 
adhesive. J 

In only one case have we chosen this procedure as a primary method of diver¬ 
sion of the urine through a normal ureter. In this patient one kidney-was re- 
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moved because of calculus pyonephrosis, cystectomy was performed for carci¬ 
noma of the base of the bladder and the urine from the remaining kidney diverted 
by means of ureterostomy-in-situ. A No. 12 catheter was the largest which could 
be passed up to the kidney pelvis. This is a recent case and the tube has not 
yet needed change. So far drainage has been satisfactory and renal function 
adequate. 

This procedure has proved to have several advantages over nephrostomy or 
ureterocutaneous anastomosis, as follows : 

The surgery necessary to establish such drainage is minimal, involves no 
insult to renal tissue, can be performed on very ill subjects and requires no 
particular length of ureter to function satisfactorily. The incision in the ureter 
can be made as high as necessary. 

The point of exit of the tube can be located in a convenient place, a distinct 
advantage over nephrostomy although not so in the case of cutaneous ureter¬ 
ostomy. 

The tube is tolerated well and no strictures have developed. Tube change 
has been carried out without difficulty' in every instance as an office procedure 
without anesthesia. 

In common with nephrostomy this method is not necessarily' permanent. 
In 1 case the tube was removed after improvement occurred in the origina 
obstruction and the fistula closed within 24 hours. 

In conclusion, it has been our experience that ureterostomy-in-situ has distinc 

advantages over more commonly' used methods of secondary' diversion of t 'c 
urine. Although more extensive use of this procedure may' demonstrate unsus 
pected disadvantages, to date they have not appeared. 

tf From a recent conversation with another urologist, it seems appaient t in 
we did not sufficiently' emphasize the importance of having the catheter emerge 
from the ureter and the operative wound as nearly' as possible in a stiaig it me. 
Angulation at the point of entering the ureter may' interfere with easy' rep arc 
ment of the tube following accidental or intentional removal. 

29 Bay State Road, Boston 15, Mass. 
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BLADDER CARCINOMA: 5 YEAR SURVIVAL 
MAJOR FERRIS E. COOK, JR., USAF (MC) and COL. J. C. KIMBROUGH, USA CMC) 
From the Urology Section, Surgical Service, Walter Reed Army Hospital, Washington, D. C. 

A study of bladder carcinomas treated at Walter Reed Army Hospital prior 
to 1946 has been carried out for the purpose of determining the efficacy of 
various surgical procedures used during that period. Surgical treatment -was 
performed by several urologists. Sufficient clinical data and follow-ups were 
available in 54 cases. The pathological diagnoses are those from the Pathological 
Department of this hospital and were reviewed by the Armed Forces Institute of 
Pathology. The term “recurrence” in this paper means the appearance of a 
tumor anywhere in the bladder after the primary lesion has been removed. 


VITAL STATISTICS 

This series consisted of 45 males and 9 females. Only two of the patients were 
Negroes. The average age was 48 years, 29 of the patients being under 50 years 
and 25 over 50 years. The youngest patient was 22 years and the oldest 74. The 
average duration of symptoms prior to cystoscopy was 9 months. The pre¬ 
senting symptom of hematuria occurred in 40 patients, dysuria in 11, eneuresis 
in one, albuminuria in one, and nocturia in one. Routine urine cultures were 
positive in 31 patients. Unilateral hydronephrosis was present in 7 patients and 
bilateral in 4. There were 4 patients with hydronephrosis who survived 5 years. 
Autopsies were performed on 20 of the 21 patients who died. Bladder carcinoma 
with the associated obstructive renal pathology was present in 18 patients. There 
were two postoperative deaths, the first occurring from pneumonia on the nine¬ 
teenth postoperative day, and the second from pulmonary embolus with in¬ 
fraction on the first postoperative day. 


PATHOLOGICAL CLASSIFICATION' 


For the purpose of classifying the pathological diagnoses, the system of 
Jewett 1 ' 2 has been followed. Since surgical treatment was primarily by trans¬ 
urethral electroresection and suprapubic electroresection, the actual depth of 
infiltration could not be determined. Therefore the tumors have been classified 
only as noninfiltrative and infiltrative. Patients with noninfiltrative bladder 
carcinomas had a 62 per cent better chance of surviving 5 years than those with 
infiltrative lesions. 

Patients with well differentiated papillary carcinomas (grade 1) had a 100 per 
cent 5 year survival. Those patients with slightly differentiated papillaiy carci¬ 
nomas (grade 3) had a 17 per cent 5 year survival. Prognosis was poorest in 
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patients having undifferentiated carcinoma. If the papillary carcinomas are sub¬ 
divided into single and multiple tumors, those patients with multiple tumors have 
the best prognosis. 


Table 1 


PATHOLOGY 

LIVING 5 YEARS 

DEAD WITH TUMOR OR 
LIVING WITH TUMOR 

Noninfiltrative 

31 (88%) 

4 (12%) 

Infiltrative 

5 (26%) 

14 (74%) 

Well Differentiated Papillary 

24 (100%) 

0 

Moderately Differentiated Papillary 

10 (71%) 

4 (29%) 

Slightly Differentiated Papillary 

1 (17%) 

5 (83%) 

Moderately Differentiated Epidermoid 

0 

1 (100%) 

Slightly Differentiated Epidermoid 

0 

2 (100%) 

Undifferentiated 

1 (14%) 

6 (86%) 


Table 2 


PATHOLOGY 

TOTAL NO CASES 

| LIVING 5 YEARS 

PER CENT LIVING 

5 YEARS 

Papillary Carcinomas 



75% 

Single 

28 

21 

Multiple 

16 

14 

87% 


Table 3 





RECUR- 





PERCENT 
IIIINC 

TREATMENT 


CURATIVE 

RENCES 

PER CENT 

noninfil- 

INFIL- 

LIVING 

NO 

TREAT¬ 

MENT 

CURATIVE 

RECUR 

RENCES 

TRATIVE 

TRATIVE 

5 YEARS 

51FABS 




ME NT 






Transurethral Electrore- 







23 

88% 

section 

31 

26 

12 

46% 

25 

6 

Suprapubic Electroresec¬ 
tion 

Segmental Resection 
Uretero-intestinal Anasto- 

13 

7 

10 

5 

3 

2 

30% 

40% 

8 

2 

5 

5 

10 

2 

0 

100% 

40% 

mosis with Cystectomy 
Uretero-intestinal Anasto- 

1 

0 

— 

— 

1 

0 



mosis without Cystec¬ 
tomy 

1 

0 

_ 

— 

0 

1 

0 

— 

Ureterocutaneous Anasto¬ 
mosis 

1 

1 

0 

0% 

0 

1 

1 

100% 


SURGICAL TREATMENT 

The types of surgical treatment of bladder carcinoma have been divided into 
six groups. The last three groups do not contain sufficient cases for eva ua 10 ^ 
Treatment is both curative and palliative, and combined or not combine 
radiation. Recurrences following transurethral resection were 16 pei cen m° ^ 
common than after suprapubic electroresection although the actual percen 
of infiltrative lesions was greatest in the second group. If patients treat pa 
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tively are not considered, the 5 year survival in those treated by suprapubic 
electroresection is 100 per cent as compared to 88 per cent in the group treated 
by transurethral electroresection. 

DISCUSSION 

Admittedly this series of cases is few in number, but certain impressions can be 
gained as far as future surgical treatment of bladder carcinomas is concerned. 

1) Early diagnosis, adequate treatment, and continued follow-up cystoscopic 
examinations every three months will increase the percentage of 5 year survivals 
of patients with carcinoma of the bladder. 

2) The presence of hydronephrosis, either unilateral or bilateral, is a poor 
prognostic sign. 

3) The pathological diagnosis of infiltration, regardless of the pathological 
grade, carries a much poorer prognosis than noninfiltrative tumors. 

4) Multiple tumors had a greater percentage of 5 year survivals than single 
tumors. There are two reasons for this. There is a greater tendency to treat them 
by the suprapubic route; and when these tumors recur they are usually of the 
same pathological grade as the primary lesions. 

5) Recurrences of carcinoma occur as a result of a multicentric origin in the 
bladder, inadequate resection, and implantation of tumor cells. All three can be 
combated by methods at our disposal, the first by intracavitary radiation, the 
second by complete resection of the tumor as determined by the pathologists, 
and the third by decreasing the amount of trauma in removal of the tumor by 
getting adequate exposure. Removal of carcinoma in multiple fragments violates 
the most fundamental principle of cancer surgery. Quantitative cancer cytology 
of bladder fluid preoperatively, during resection, and postoperatively would be 
valuable in evaluating the various surgical procedures. Tumor recurrences follow¬ 
ing transurethral electroresection should occur at the site of greatest trauma, 
namely, the bladder neck. This has occurred in 3 patients with grade 1 papillary 
carcinoma treated in the past year. 

The treatment of bladder carcinoma at Walter Reed Army Hospital is as 
follows: 

1) Transurethral electroresection and fulguration is indicated in small grade 
1 and 2 noninfiltrating carcinomas. It is used as palliative treatment in the 
elderly, poor risk patient. 

2) Suprapubic electroresection or excision is indicated in carcinomas greater 
than 1.5 cm. in diameter which do not infiltrate muscle. 

3) Segmental resection of the bladder is indicated in carcinomas not involving 
the trigone or ureters, but which have invaded bladder muscle without extension 
outside the confines of the bladder. 

4) If a recurrence takes place after any of the above methods of treatment 
the patient should again be treated using the above criteria, and in addition' 
should receive intracavitary irradiation to a dose of 8000 roentgens to destroy 
tumor implants and precancerous lesions of the bladder as described by Melicow 3 

5 Melicow, M. M.: Histologic study of vesical urothelium. J. Urol., 68: 261, 1952 
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5) Cystectomy with uretero-intestinal anastomosis is indicated in carcinomas 
not amenable to segmental resection, and is the surgical procedure of choice in 
repeated recurrences. Radical lymph node dissection, although not a part of the 
procedure in the past, may be a curative procedure in some patients. 

6) External radiation, cutaneous ureterostomy, and uretero-intestinal anasto¬ 
mosis without cystectomy, are indicated as palliative procedures. 4 ’ 5> 6 

SUMMARY 

Fifty-four cases of bladder carcinoma treated prior to 1946 have been re¬ 
viewed. The presence of hydronephrosis and the pathological diagnosis of in¬ 
filtration offer a poorer prognosis. Multiple tumors have a better prognosis than 
single tumors. The recurrence of carcinoma following surgical treatment has been 
discussed and a plan of treatment presented. 

4 Ash, J. E.: Epithelial tumors of the bladder. J. Urol., 44: 135, 1940. 

6 Dean, A. L., Mostofi, F. K„ and Thomsen, R.V.: A restudy of the first 1400 tumors 
in the Bladder Tumor Registry. Personal communication. . 

6 Friedman, M., and Lewis, L. G.: A new technic for the radium treatment of carcin 
of the bladder. Radiology, 53: 342, 1949. 
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THE NONOPERATIVE TREATMENT OF STRESS INCONTINENCE 

IN WOMEN 

LAWRENCE R. WHARTON 

From the Department of Gynecology, the Johns Hopkins Medical School and 
Hospital, Baltimore 

Stress incontinence has been attracting an increasing amount of attention 
among gynecologists and female urologists in recent years. This is due probably 
to the frequency of the condition and the inconvenience it causes. One can gain 
an idea of the current interest in this problem by glancing at the programs of 
our medical societies or from the statement of Marchetti (personal communica¬ 
tion, 1952) that he has found in the literature “approximately 95” surgical pro¬ 
cedures designed to correct this condition. 

The multiplicity of these procedures does not, in my experience, indicate that 
the surgical treatment is completely unreliable. My results with the Kelly 
plication of the vesical sphincter have generally been very satisfactory; and this 
experience has been supported by Telinde who recently summarized our results 
in 249 cases in which this procedure had been used between 1937 and 1947. 
He reported that 90.3 per cent had been cured, 5 per cent improved and 3.5 
per cent failed, with 1.2 per cent, untraceable. This has probably not been the 
universal experience; otherwise the mam* other procedures would not have been 
devised. As matters stand today, no surgical procedure has proved completely 
satisfactory, because of persisting incontinence or unfavorable complications 
and sequelae which may be more disturbing than the original complaint. 

In 1951, an entirely new idea was introduced into this problem, when Kegel 
reported that stress incontinence could be benefited by simple exercises designed 
to strengthen the sphincter muscles of the urethra, without any surgical operation 
whatever. This report stimulated me to assemble my own experience in the non¬ 
operative treatment of this condition and analyse the various factors that seem 
to contribute to its cause or cure. 

The present communication is a summary of these findings. It is based on the 
study of 2(5 cases, all but 2 of whom I have studied and treated personally since 
January 1951. All of these patients have been studied medically, gvnecologicallv 
and when necessary, urologically, in the effort to determine the causative factors 
in each case, and the methods of treatment which seemed to offer the best chance 
of cure. 


CLIXICAL DATA 

.lgc. In our experience, stress incontinence occurs most frequently in women 
above the age of 40 years. Some of our patients, however, have stated that it 
troubled them even in adolescence. Our oldest patient is 91 years old. 

Parity. In this series, 22 of 2G were multiparae; 4 were nulliparous. One of our 

dclphfa. p“AprilXiffia'. Md ' Atl!,nliC Seetion ’ American Ecological Association, Phila- 
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most severe cases of stress incontinence is in a virgin, 75 years old, who lias had 
this ailment for 21 years. 

Duration of symptoms. There is nothing striking about this feature. There 
were about the same number in all categories, those who had suffered for 5,10, 
15 years or longer. In our experience, this is merely a measure of the patience of 
the individual, the success or failure of past treatment and an indication that 
in most cases stress incontinence persists until adequate treatment is instituted 

Associated genital prolapse and cystocele. Complete or second degree prolapse 
was present in six', and there was a slight or moderate relaxation of the anterior 
vaginal wall in four. In about 40 per cent, therefore, there was obvious lack of 
support of the bladder and urethra; in these cases it was the result of childbirth 
injury. The relationship between stress incontinence and prolapse will be dis¬ 
cussed in connection with treatment. 

Associated urological disorders. In 10 cases, there were associated urinary dis¬ 
orders as follows: 


Associated Urinary Disorders 



CASES 

UROLOCIC RESULT 

Hydronephrosis 

1 ) 

Not treated 

Recurrent pyelitis, infected hydronephrosis 

2 

■ 1 cured, 1 improved 

Trigonitis, urethritis 

6 

cured 

Urethral caruncle 

1 

cured 

Chronic cystitis 

2 

cured 


In only two of these was the urinary condition the chief complaint, the 2 cases 
of recurrent pyelitis and infected hydronephrosis. One of these was cured oto¬ 
logic ally, the other was improved. The patient with a minor degree of asympto¬ 
matic hydronephrosis was not treated urologically; her - only complaint was sticss 
incontinence of which she was relieved by exercises. The remaining cases o 
trigonitis, urethritis, cystitis and urethral caruncle were treated urologica } 
until satisfactory results. The effect of eliminating these urological disorders on 
stress incontinence was not as satisfactory, for only 3 patients noticed any tone 
fit as far as urinary control was concerned. 

Obesity. This is one of the commonest findings in women with stiess mcon 
tinence. Two-thirds of our cases showed either marked or moderate obesity 

Cough. A severe and intractable cough, especially in an elderly, obeses woman, 
may be an insurmountable handicap in treating stress incontinence. l! ® 
the situation in two of our cases. One of these patients had been comp c e J 
cured of rectal incontinence by suture of the sphincter ani, and greatl.i 
of urinary incontinence by an operation for second degree prolapse nnc su u ^ 
of the vesical sphincter. Seven years later, an intractable, asthmatic co ^ 
developed with the result that both rectal and urinary sphinctcis ga\e‘ 
incontinence returned. Another patient, who had been consideiabh ic ^ 
exercises, likewise had a recurrence of urinary incontinence as the re=u 
uncontrollable cough. 


TREATMENT OF STRESS INCONTINENCE 


513 


Postoperative stress incontinence. In this series, there are two who did not have 
stress incontinence till after a gynecological operation. Both had vaginal hys¬ 
terectomy for uterine prolapse. In the first patient stress incontinence developed 
after the performance of a vaginal hysterectomy by a capable gynecologist in 
1938; it persisted after a second operation in 1948, when the vesical sphincter 
was tightened, likewise by an excellent gynecologist. This patient still has stress 
incontinence, refusing so far to go to the trouble of tlying any exercises. 

In the second patient stress incontinence developed in 1930, after a vaginal 
hysterectomy for prolapse. The stress incontinence lasted one year when it dis¬ 
appeared spontaneously. Shortly after that the prolapse recurred, although the 
urinary control remained perfect. In 1949, I operated upon her for the vaginal 
prolapse, and again the stress incontinence returned. After one year, without 
any treatment at all, the incontinence disappeared. So far, the prolapse has not 
recurred. 

Various theories have been given to explain the development of stress in¬ 
continence after gynecological operations, especially those for prolapse. Similar 
experiences have been reported by Jones and Kegel, TeLinde and Kennedy. 
Counseller attributes it to failure to elevate the urethra and vesical neck, es¬ 
pecially in “patients with prolapse and large cystoceles.” Kennedy attributes it 
to scar formation around the urethra and vesical neck, which prevents the proper 
function of the vesical sphincter. It seems difficult to explain this type of stress 
incontinence without theorizing unduly. It is not always an irreparable type of 
weakness, however; indeed, in our two cases, one disappeared completely with¬ 
out treatment, and in another, the incontinence became better with rest. This 
would rather indicate that in these two cases there was a temporary interference 
with the sphincter mechanism, possibly an injury either to the nerves or muscles. 

Other operative procedures had been performed on eight of these women, with¬ 
out any effect on the stress incontinence, as follows: 


CASES 


Kelly plication of vesical sphincter _ 2 

Abdominal hysterectomy for myoma .. . 1 

Abdominal hysterectomy and perineal repair for prolapse and myoma ... I 

Repair of cistocele and rectocele 2 

Repair of vaginal prolapse p 

Abdominal suspension of uterus and advancement of the bladder 1 

I aginal h> stercctomj - for prolapse 2 


In only two of these was there any direct effort to strengthen the sphincter 
muscles. In the others, for various reasons, the operators made no attempt to 
strengthen the urethral sphincters, apparently trusting that the correction of 
gloss piessuie faults would lelieve the stress incontinence. In none of these cases 
was the incontinence coriected. 

lhis experience is rather contrary to the opinion often expressed that the 
adequate ronection of a laige cystocele or prolapse will automatically restore 
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normal vesical control. This is probably quite true in certain instances; however, 
the above experience suggests that one cannot always rely on such an eventuality. 

The above analysis of the clinical data in this series indicates that stress in¬ 
continence occurs in a variety of circumstances, and that it is difficult to attribute 
it to any one factor. It occurs in the young and old, nulliparous and parous, 
independentty of any other urinary disorder, in the fat and thin, in the presence 
of senility and neurological disorders, postoperatively and without respect to 
any other gynecological disorder. 

In view of this and in the absence of any single causative disorder, it seems 
reasonable to accept the general theory that the sphincter mechanism in women 
is not particularly rugged, and that its efficiency may be easily impaired by any 
factors that increase the pressure or stress on the full bladder or impair the neuro¬ 
muscular mechanism of urinary control. 


TREATMENT 

In these 26 cases, the following treatment was carried out, with the following 
results: 


! 

CASFS 

1 

Cured 

RESULT 

Improt ed 

j Failed 

No treatment 

3 

i 


2 

Cystoscopy 

6 

2 j 

3 

1 

Weight reduction 

! 2 


2 


Exercises 

19 

6 | 

5 

4 


In four additional patients, exercises have been used too recently to wan ant 
any conclusions. 


NO TREATMENT 

Three patients received no treatment at all. They are included because in one 
of them, the stress incontinence disappeared spontaneously. In the othei no, 
there has been no improvement at all. For one reason or another, they ia ' c 
refused to try the exercises we have recommended. However, the spontaneous 
cessation of incontinence in one instance without any treatment vhatcwq 
show r s that observation and conservative treatment may be advisable at time 
before performing an extensive plastic operation. 


CVSTOSCOPIC TREATMENT AND STRESS INCONTINENCE 

We shall analyse this problem in relation to the particular urologic discrete 

Slight hydronephrosis and hydro-ureter, without infection and asjmptoma > 
was present in one case of stress incontinence. We paid no attention to ie l ' 
logic finding. The stress incontinence wrns treated by exercises, witi comp 
relief 

Infected hydronephrosis xvith recurring pyelitis was the chief complaint - 
patients with stress incontinence. In one, the urinary’ disordei yie c ec pron 
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to ureteral dilatations and chemotherapy: and, without any other treatment, 
the stress incontinence disappeared at the same time. In the second case, the 
urinary lesions were much more severe; for 16 years there had been reclining 
attacks of pyelitis, three or four times a year, with pain, fever and incapacitation. 
Stress incontinence had also been present for more than 20 years. After a year of 
ureteral dilatations and chemotherapy, the urinary infection was controlled, and 
there have been no further attacks during the past year. However, the stress 
incontinence has been unaffected. This patient began exercises too recently to 
warrant drawing any conclusions. 

Trigonitis and urethritis were treated in six persons with stress incontinence. 
In three, the only treatment was local applications to the urethra and trigone, 
with urethral dilatations; of these three, two were relieved of stress incontinence 
and one was not. Three other patients received urologic treatment plus exercises; 
two were cured and one was relieved of stress incontinence. 

Chronic cystitis. We have had two elderly women with stress incontinence and 
also chronic cystitis. Although the cystitis was apparently eliminated in both 
instances, with resulting clear and sterile urine, the stress incontinence has not 
been relieved at all. Furthermore, both of these women have tried exercises with¬ 
out any benefit. In these eases, it appears to us that the failure to cure the stress 
incontinence is due to a cumulation of handicaps,—age, both being over 75 years 
old; long duration of incontinence, more than 20 years; senile changes, and in one 
case progressive neurologic changes involving the legs and probably the anal 
and rectal sphincters. These factors, as Kegel has indicated, nullify almost any 
effort to treat urinary incontinence. 

Urethral caruncle was found and removed in one patient with stress incon¬ 
tinence, without any effect on the urinary control. Subsequently, the stress in¬ 
continence was cured by exercises. 

From this experience, it seems that it is worth while to eliminate urologic 
disorders in treating stress incontinence by exercises. In a few instances, the 
urologic treatment may benefit the urinary control; in others, although it mar 
not relieve the stress incontinence, it may improve the general health and com¬ 
fort and enable one to appraise more accurately the vesical function. 


WEIGHT REDUCTION 

III our experience, obesity is found very frequently in women with stress 
incontinence. Although we always advise obese patients to try to reduce their 
weight, such advice is seldom followed. In two instances, however, weight re¬ 
duction was successful aud seemed to play a part in overcoming stress inconti¬ 
nence. In one such case, the only other therapy was the local treatment of a verv 
mild urethritis and trigonitis. 




Exercises were used exclusively or as the chief therapy in 19 patients, and in 
een of these enough time has passed to warrant drawing conclusions Six 

benefited! 1 ' " ’ ^ b"™ hCCU im P roved - and have not been noticeably 
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The exercises consist solely in the voluntary tightening of the vesical and rectal 
sphincters, as recommended by Kegel. The patient is told to contract the vesical 
sphincter just as if she were trying to prevent the escape of urine; at the same 
time she is to contract the rectal sphincter as if she were trying to prevent the 
escape of gas or fecal material. 

It is important that the patient should understand this clearly and perform 
the exercises accurately and thoroughly. In my experience, one can explain these 
exercises clearly by simple verbal directions, without demonstrating these muscles 
on an examining table or having the patient contract the vagina on the exami¬ 
ner’s finger. 

Also, I have not used the perimeometer that has heretofore been a part of this 
therapy. It seemed a needless encumbrance that might even make it inconvenient 
or impossible for some persons to carry out the exercises regularly. In these 
particulars, our methods have eliminated some office procedures and demonstra¬ 
tions and have omitted the use of a rather cumbersome and expensive instrument. 

We instruct our patients to carry out these contraction exercises 15 times in 
the morning, noon and night, and as many times in addition as she desires, at 
least 45 times every day. Being unencumbered by any apparatus, she can con¬ 
tract the muscles at any time or place. 

Results. In 15 persons in whom the results are reliable, six have been cured of 
stress incontinence, five improved and four failures. An analysis of the histones 
of those who were cured or greatly improved by exercises yields certain interesting 


As regards age, they were evenly distributed between the ages of 40 and 70. 
Two were nulliparous, the rest parous. Two had urethritis and trigonitis, for 
which they were treated also. In over half of these, the stress incontinence hat 


been present more than 10 years. 

Three of these patients had had well-executed plastic operations for the cure 
of various types of childbirth injury. Two had complete vaginal and uterine 
prolapse, one a large rectocele with descensus. In none was any specific operation 
performed upon the sphincters of the bladder and urethra, although all had stress 
incontinence before these operations. All of these operations were done by ex 
cellent gynecologists, and in every case the childbirth injury was perfectly cor 
rected. However, in not one case did the operation have any effect on the stress 


incontinence. 

These patients remained incontinent for varying lengths of time aftei t ie..c 
operations, from 1 to 23 years. All subsequently obtained complete unnarj 


control by exercises. 

It has often been stated that if, in a case of prolapse or cystocele, one restores 
the normal anatomical relationships of the pelvic organs, cures the prolapse an< 
elevates the urethra and bladder to their proper level in the pelvis, sue 1 P 10 
cedures would generally cori'ect stress incontinence. Although this pioposi an 
may be true at times, our experience has shown that one cannot always c open 


upon it. 


011 , I j s 

Length of treatment. In the average case, improvement in urinarj con r 
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noted within one month after beginning exercises. Some women are satisfied with 
this result and then stop their exercises. In our experience, the shortest time 
needed to e limi nate stress incontinence completely has been 2 weeks; this 
patient, had had incontinence for only 6 months. 

Occasionally, after only a short course of exercises, the incontinence may tend 
to return; it may again be corrected by resinning the exercises. 

Failures. In this group of cases, there are four who received little or uo benefit 
from exercies. A study of these failures brings out certain facts clearly. In the 
first place, two of these women were quite elderly, 79 and 90 years. The youngest 
was 57 years old. They were all obese and had had stress incontinence for over 
20 years. The oldest of the three, 90 years old, was definitely an invalid with 
senile changes and did not see much use in trying to improve her situation. She 
tried the exercises only for about two or three weeks, spasmodically, and then 
stopped, maintaining that they did no good. Her nurse, however, stated that 
she felt sure that the patient’s clothing was not continually wet, as it had been. 

One of the others, 79 years old, made a sincere effort to carry out the exercises. 
However, she had a progressive neurological disorder that involved not only the 
legs but also the urinary and rectal sphincters. Furthermore, the fact that a 
former operation for urinary incontinence, performed almost 25 years previously, 
had failed, did not give her any encouragement. In this case, the situation seemed 
rather hopeless from the start, aud exercises produced no improvement in either 
rectal or urinary control. 

In the third case, a woman 57 years old, who had had both rectal and urinary 
incontinence for at least 20 years, the situation was slightly different. In 1941, 
I performed an operation for cystocele, including also a Ivellv plication of the 
vesical sphincter and also suture of the anal sphincters for a complete perineal 
tear. Rectal control was immediately restored. Urinary continence, however, 
returned slowly and never became perfect. After about 6 years, the patient com¬ 
menced to get very obese, developed a severe, chronic cough that could not be 
controlled by any medical therapy, and also showed mental and neurological 
deterioration. After a short time, both the rectal and urinary incontinence re¬ 
turned, and the patient now spends a large part, of her time in an institution for 
nervous disorders. Exercises were tried when the stress incontinence began to 
return, but with the nervous instability, the severe, hacking cough and obesitv 
there was no improvement. 

The fourth failure was noted in an elderly spinster, 76 years old. She had 
chronic cystitis and for perhaps 30 years, stress incontinence which had become 
progressively more severe. With all of this, she was a very intelligent and capable 
woman, occupying an important executive position. Nothing has relieved the 
stress incontinence: elimination of the urinary infection, weight reduction or 
faithful use of exercises. This patient has always refused any surgical attempt to 
correct the incontinence. 1 

In summary, then, we might classify the factors in these failures as follows: 
Advanced age, long duration of stress incontinence, senility, obesity, neurological 
< isorders, severe cough, failure to continue exercises long enough to obtain relief. 
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In our experience, advanced age, long duration of stress incontinence and obesity 
are not insuipassable hindrances. However, in the presence of a severe, chronic 
cough, senility and progressive neurological disorders, the outlook is usually 
unfavorable. 

CONCLUSIONS 

In the management of 26 cases of stress incontinence in women, we have had 
the following experiences: 

Stress incontinence has been cured or remarkabty relieved in some cases by 
cystoscopic elimination of local urological disorders such as trigonitis, urethritis, 
hydro-ureter and hydronephrosis. In other instances, such urological treatment 
had no effect on the poor vesical control. Also, in one instance, stress incontinence 
of one year’s duration disappeared spontaneously" without any treatment at all. 
Reduction of obesity has been a useful adjunct in any form of therapy. 

Exercises designed to strengthen the sphincters of the urethra and rectum and 
to increase the strength of the vaginal and perineal muscles, either cured or 
greatly relieved almost 75 per cent of those who tried them. The average patient 
reported relief or cure after using the exercises one month. In one instance, com¬ 
plete urinary control was acquired in two weeks. We have not found it necessary 
to use any mechanical device, such as a perineometer. 

Failures have occurred in the presence of senility, neurological disorders affect¬ 
ing the vesical and rectal sphincters or severe and incurable cough. I he long 
duration of the incontinence has not in itself had a bad prognostic value, except 
when it may" be accompanied by very advanced years, senility or degeneialne 
neurological processes. . . 

Stress incontinence is not always present in women with gross mechanics 
faults, such as complete prolapse of the uterus or vagina in which the entiie xvc 
of the baldder and urethra he outside the vagina. We have seen it often in " 
without any" demonstrable mechanical displacement of the bladder oi me ua. 
Likewise, it has persisted in women after successful correction of complete pm 
lapse and in them has been subsequently cured by exercises. . 

These data suggest to us that stress incontinence may be produced by r a vane y 
of factors, as we have indicated. The fact that 90 per cent have been cuie a ^ 
plication of the vesical sphincter, and that almost 75 per cent have been cl1 ’^ 
or improved by simple exercises suggests that urinaiy control basica y e P al ^ 
upon the state of the sphincter mechanism. A strong vesical sphincter can n 
tion property even in the presence of complete genital prolapse, vheieas a \ 
sphincter produces incontinence even in a virgin. . 

This study" has shown that the best results in the treatment of stress ^ 
nence are obtained by careful medical, gynecological and uiologua ‘ 
each case, as indicated, discovering and treating adequately" exeiy a( .° ! (j(er , 
might interfere with the normal function of the urethral and i esua spm_ onien 

In conclusion, the nonoperative treatment of stress incontinence in 
has opened a new chapter in the management of this condition. s ie ^ s „j re 
nence is accompanied by gross gynecological disorders that in t lame \es 
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surgical treatment such as prolapse of the uterus or vagina or large pelvic tumors, 
these gross disorders should be corrected by appropriate surgical means. At the 
same time, if feasible, a Kelly plication of the vesical sphincter should be done. 
When, however, there is no significant gynecological or urological disorder, the 
stress incontinence should be treated as we have suggested, by exercises designed 
to strengthen the sphincter mechanism and accessory medical or urological care 
as indicated. 

If stress incontinence persists after an operation for genital prolapse with or 
without plication of the vesical sphincter, the chances are excellent that, in the 
absence of senility, neurological disease or other unfavorable complications, 
normal urinary control may be obtained by the use of simple exercises. 

1201 N. Calvert St., Baltimore 2 , Md. 
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NON-SURGICAL MANAGEMENT OF CONGENITAL NEUROGENIC 
VESICAL DYSFUNCTION 


CHARLES L. PRINCE and PETER L. SCARDINO 

Myelodysplasia and spina bifida are often the cause of grave and frequently 
fatal urinary tract disorders in children. Aside from the urinary tract disease, 
other characteristic findings present are rectal incontinence, severe motor and 
sensoiy changes of the lower extremities, club feet, and hydrocephalus. 1 he high 
mortality and brief life span frequently noted in these cases are chiefly due to the 
urinary'- tract complications. Neurogenic bladder with urinary incontinence, 
ureteral dilatation, hydronephrosis and urinary infection inevitably lead to 
gradual decrease in renal function and uremia, when improperly' managed, lo 
quote Campbell: “The clinical course of the inadequately treated child is... 
with rare exception, progressively down grade. The child may' live for y'eais )U 
rarely' into early' adulthood; progressive renal injury and the resulting toxemia 
commonly kills these patients in early' childhood and only' comparative!} c" 
reach the tenth year.” There is surprisingly little reference in the literatuie to 1C 
management of this very' important condition. The primary therapeutic aims m 
these cases are 1) eradication and prevention of urinary infection, 2) the e lnuna 
tion of residual urine, 3) the prevention and improvement of renal damage, au 
4) the establishment of as normal urinary' function as is possible. To these en « 
the chief methods of management recommended have been permanent supinp 11 
cy'stostomy', 1 ' 2 transurethral resection of the vesical neck, 3,1 and to a cs ^ 
degree, bilateral nephrostomy'. Cystostomy' and nephrostomy are incom emc ^ 
messy', and difficult to manage in children. With permanent catheteis, m ec 
inevitable and stone formation is a frequent complication. Ihe icsu s o _o 
transurethral resection of the vesical neck have been far fiom satis ac 
accomplishing the desired end-results. 4 , rgi 

We have followed two severe cases of this ty'pe over a peiio o sexem ^ j| ic 
They have been managed conservative!}', without surgery of any y P e > 1 
results have been extremely' gratifying. Infection and residual mine ia fi( j 
eliminated in both instances. Incontinence in one case has completely clis PI ‘ ' 

and is satisfactorily' controlled in the other. In both instances ' eia . a])( j 

almost unbelievable improvement in the upper urinary tiac 1 a *, ’ that 

restoration of renal function to normal. These cases are piesente m 
more of these children will be handled in this fashion. 


fjSSlfiWfgSaS Pedlatrilf Urology. MM** *• *• •-*» 

^Swenson, O., MocMalion, H. E., JaquraAV E and Campbell, S.:A na cl)nm 
the etiology of megaloureters. New Eng. J. Med., 246: 41, 1J -• , vs f unc tion due 

= Thompson, G. J. and Jacobson, C. E., Jr.: Neurogenic vesical m 
bifida and myelodysplasia. Am. J. Surg., 61: 221, 19W. ■■ of ( i, c vesical neck u> 

* Emmett, J. L. and Helmholz, II. F.: Transurethral resection oi 

infants and children. J. Urol., 61: 4G3, 1948. 
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CASE REPORTS 

Case 1 . M. C., a 5 year old boy, was first seen July 9,1947 experiencing urinary 
and fecal incontinence, pyuria with recurrent episodes of chills and fever, and 
bilateral flank pain. A myelomeningocelectomy had been performed several days 
after birth. Examination revealed a bright male child who was fairly^ well devel¬ 
oped. There was no hydrocephalus. A well healed incision was found in the mid¬ 
line over the lumbosacral region. Marked motor and sensory changes were present 
in both lower extremities, with bilateral talipes equinovarus. The patient could 
neither walk nor stand. A large area of complete saddle anesthesia was present. 



Fig. 1 



Fig. 2 


Fig. 1. Case 1. Excretory urogram (7/10/47), 50 minute post injection film showing 
marked bilateral hydronephrosis and delayed function. 

Fig. 2. Case 1. Injection cystogram (7/10/47) showing megalobladder with reflux on 
left demonstrating ureteral dilatation and tortuosity and hydronephrosis. Funneling of 
vesical neck and prostatic urethra is present. 


The rectal sphincter was atonic. The bladder was distended almost to the um¬ 
bilicus, and urine dribbled constantly from the penis. Moderate suprapubic 
pressure caused flow of urine from the penis with good force. Residual urine was 
175 cc. The urine showed 10-15 white blood cells per high power field and a 
faint trace of albumin. It was otherwise negative. Culture of the urine revealed 
E. coli. A plain urogram showed no evidence of stone in the urinary tract. There 
was spina bifida involving the last three lumbar vertebrae and sacrum. An excre¬ 
tory urogram revealed moderate enlargement of both kidneys with delayed ex¬ 
cretion of the contrast medium. Xot until 50 minutes after injection was there 
good filling of the kidneys. The right ureter and bladder were not. visualized. The 
left ureter was visualized only in its upper part. There was bilateral hvdronephro- 
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sis (fig. 1). Injection cystogram (fig. 2) showed a megalobiadder pointing some- 
what to the righfc and a widely funneled vesical neck and prostatic urethra. There 
was reflux on the left, completely filling the left ureter and kidney. The former 
was markedly dilated and tortuous. There was grade 2 pyelectasis and caliectasis. 
There was no reflux on the right side. Blood nonprotein nitrogen was 35 mg. per 
cent. The phenolsulfonphthalein test showed 50 per cent excretion in 2 hours. 
The situation was thoroughly discussed with the mother who was extremely 
intelligent, willing and cooperative. She was taught to empty the patient’s 
bladder completely by suprapubic manual pressure, and was advised to do this 



Fig. 3. Case 1. A, injection cystogram (2/3/49) showing decrease in ? 1Z ? if rns ; s , g 
der, reduction in ureteral dilatation and tortuosity, and decrease m hyor . P,. nn ’(|i 
excretory urogram (4/14/52), 15 minute post injection film snowing normal 
marked improvement in hydronephrosis and lessening of ureteral dilatation 


religiously on a schedule of every 2 hours during the day and eveiy 4 
night. This she did faithfully. The child was also given an infant size Cunning a 
penis clamp to wear between voidings and at night to prevent wetting. ur 
the first 18 months of observation there were several flare-ups of uiinary m ec ’ 
all of which responded satisfactorily to sulfonamides, streptomycin, an ^ 

acid. Since January 1949, numerous specimens of urine examined hat e s 

evidence of infection, and all urine cultures have been sterile. For t e as 

the child has not worn the penis clamp. He never wets himself during 
and rarely wets the bed at night. He has learned to empt 3 r his bla ® 5 . com ' sure . 
without help, using the abdominal muscles and manual supiapu ic P 1 
He has been checked several times b 3 r catheterization immediate t a er 
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and there is no residual urine. The child is now 10 years of age and the improve¬ 
ment in general well-being, appearance and weight has been most gratifying. The 
talipes has been corrected orthopedically. With the aid of leg braces and cratches, 
he gets about amazingly well. He is doing well in school. Excretory urograms and 
cystograms have been made at intervals. Injection cystogram made February 3, 
1949 (fig. 3, A) showed reduction in size of the bladder. The bladder outline re¬ 
mained irregular but the vesical neck and prostatic urethra were funneled. There 
was still reflux filling the entire the entire left ureter and kidney. There was 
considerable reduction in the pyelo-ureterectasis, and decrease in the tortuosity 
of the ureter. Excretory urograms made September 29, 1951, somewhat over 4 
years after treatment was begun, showed great improvement. These films show 
prompt excretion of the contrast medium and good filling of both kidneys 5 min¬ 
utes after injection indicating marked improvement in renal function. The 15 
minute post injection film (fig. 3, B) shows excellent filling of both kidneys and 
both lower ureters. The left kidney is now within normal limits. There remains 
slight pyelectasis and caliectasis on the right, but improvement has been marked. 
There is still slight dilatation and tortuosity of both lower ureters. A cystogram 
(fig. 4) made April 14, 1952 shows excellent filling of the bladder, the outline of 
which is still somewhat irregular. However, there is now no reflux of contrast 
medium into the left kidney. 

Case 2. H. A., a boy, aged 4 years, was first seen April 22, 1949. He had been 
completely incontinent since birth. During the month prior to his first visit he 
had had three episodes of pyuria with chills, fever, burning on urination, and 
pain in the right renal area. The episodes of infection had responded temporarify 
to sulfonamides and penicillin, but had recurred promptly. Past history revealed 
the presence of a large myelomeningocele at birth, which was removed and closed 
surgically at the age of 2 weeks. He had never learned to stand or walk because of 
partial paralysis of the lower extremities. Enlargement of the head increased 
after birth until the age of 3J4 years. At this time, the fontanelles apparently 
closed and the hydrocephalus became stationary. However, the child was very 
bright and talkative. Examination revealed a fairly well developed boy, with no 
control over his lower extremities. The head was judged to be about 50 per cent 
larger than normal, with typical hydrocephalic contours. There was a flat healed 
incision in the midline of the lumbosacral area without prominence. Sensory and 
motor loss appeared complete below the knees and were variable from the waist 
to the knees. There was bilateral talipes equinovalgus. A large area of typical 
saddle anesthesia was present. The rectal sphincter was flaccid. The bladder was 
palpable to the level of the umbilicus. The right kidney was readily palpable, 
somewhat enlarged, and tender. There was no tenderness over the left renal 
area. Residual urine was 200 cc. Very little suprapubic pressure was required to 
cause escape of urine from the penis with a flow of good size and force. The urine 
showed a trace of albumin and 35-40 white blood cells per high power field. 
Otherwise the urine was negative. Culture of the urine revealed non-hemolytic 
Staphylococcus aureus. Blood nonprotein nitrogen was 40 mg. per cent. A plain 
urogram showed no calculus in the urinary tract. There was spina bifida involving 
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sis (fig. 1). Injection cystogram (fig. 2) showed a megalobladder pointing some¬ 
what to the right and a widely funneled vesical neck and prostatic urethra. There 
was reflux on the left, completely filling the left ureter and kidney. The former 
was markedly dilated and tortuous. There was grade 2 pyelectasis and caliectasis. 
There was no reflux on the right side. Blood nonprotein nitrogen was 35 mg. per 
cent. The phenolsulfonphthalein test showed 50 per cent excretion in 2 hours. 
The situation was thoroughly discussed with the mother who was extremely 
intelligent, willing and cooperative. She was taught to empty the patients 
bladder completely" by suprapubic manual pressure, and was advised to do this 




Fig. 3. Case 1. A, injection cystogram ( 2 / 3 / 49 ) showing decrease in S , rnne nhrosis. Bt 
der, reduction in ureteral dilatation and tortuosity, and decrease in function with 
excretory urogram (4/14/52), 15 minute post injection film showing no. „ n( H 0 rtuosity- 
marked improvement in hydronephrosis and lessening of ureteral dilata 


religiously" on a schedule of every 2 hours during the day and e\ ery 4 1 . a m 

night. This she did faithfully. The child was also given an infant size < -'. unn D “ r j ng 
penis clamp to wear between voidings and at night to prevent v et 
the first 18 months of observation there were several flare-ups of urinaiy 1 an( j e |j c 
all of which responded satisfactorily to sulfonamides, streptomycin, an ^ n0 
acid. Since January 1949, numerous specimens of urine examine nx e ^ fS 
evidence of infection, and all urine cultures have been steiile. Foi e a 
the child has not worn the penis clamp. He never wets himse ^ rl > n ® p ] e tely 
and rarely" wets the bed at night. He has learned to empty" his a c ei gsure . 
without help, using the abdominal muscles and manual supiapu w 
He has been checked several times by catheterization imme la e y a 
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and there is no residual urine. The child is now 10 years of age and the improve¬ 
ment in general well-being, appearance and weight has been most gratifying. The 
talipes has been corrected orthopedically. With the aid of leg braces and clutches, 
he gets about amazingly well. He is doing well in school. Excretory urograms and 
cystograms have been made at intervals. Injection cystogram made February 3, 
1949 (fig. 3, A ) showed reduction in size of the bladder. The bladder outline re¬ 
mained irregular but the vesical neck and prostatic urethia u eie funneled. Theie 
was still reflux filling the entire the entire left ureter and kidney. There was 
considerable reduction in the pyelo-ureterectasis, and decrease in the tortuosity 
of the ureter. Excretory urograms made September 29, 1951, somewhat over 4 
vears after treatment was begun, showed great improvement. These films show 
prompt excretion of the contrast medium and good filling of both kidneys 5 min¬ 
utes after injection indicating marked improvement in renal function. The 15 
minute post injection film (fig. 3, B) shows excellent filling of both kidneys and 
both lower ureters. The left kidnej’- is now within normal limits. There remains 
slight pyelectasis and caliectasis on the right, but improvement has been marked. 
There is still slight dilatation and tortuosity of both lower ureters. A cystogram 
(fig. 4) made April 14, 1952 shows excellent filling of the bladder, the outline of 
which is still somewhat irregular. However, there is now no reflux of contrast 
medium into the left kidney. 

Case 2. H. A., a boy, aged 4 years, was first seen April 22, 1949. He had been 
completely incontinent since birth. During the month prior to his first visit he 
had had three episodes of pyuria with chills, fever, burning on urination, and 
pain in the right renal area. The episodes of infection had responded temporarily 
to sulfonamides and penicillin, but had recurred promptly. Past history revealed 
the presence of a large myelomeningocele at birth, which was removed and closed 
surgically at the age of 2 weeks. He had never learned to stand or walk because of 
partial paralysis of the lower extremities. Enlargement of the head increased 


after birth until the age of 3J4 years. At this time, the fontanelles apparently 
closed and the hydrocephalus became stationary. However, the child was very 
bright and talkative. Examination revealed a fairly well developed bo\q with no 
control over his lower extremities. The head was judged to be about 50 per cent 
larger than normal, with typical hydrocephalic contours. There was a flat healed 
incision in the midline of the lumbosacral area without prominence. Sensorv and 
motor loss appeared complete below the knees and were variable from the waist 


to the knees. There was bilateral talipes equinovalgus. A large area of typical 
saddle anesthesia was present. The rectal sphincter was flaccid. The bladder was 
palpable to the level of the umbilicus. The right kidney was readily palpable 
somewhat enlarged, and tender. There was no tenderness over the left renal 
area. Residual urine was 200 cc. Very little suprapubic pressure was required to 
cause escape of urine from the penis with a flow of good size and force The urine 
showed a trace of albumin and 35-40 white blood cells per high power field 
Otherwise the urine was negative. Culture of the urine revealed non-hemolvtic 
Staphylococcus aureus. Blood nonprotein nitrogen was 40 mg per cent V nl ‘ 
urogram showed no calculus in the urinary tract. There was spi„ a bifida involving 
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the last lumbal - vertebra and the sacral segments. The injection cystogram (fig. 
5) showed a megalobladder with a smooth outline. There was tunneling of the 
vesical neck and prostatic urethra. There was reflux of contrast medium com¬ 
pletely filling the right ureter and kidney, without reflux on the left. The entire 
right ureter was tremendously dilated and tortuous, and measured 2.2 cm. at its 
widest point. There was grade 3 pyelectasis and caliectasis. An excretory uro¬ 
gram showed good concentration of contrast medium in both kidneys and ureters 
25 minutes after injection, with dilatation of the left kidnej r and ureter equal to 
that of the right. This child was started on a regimen identical with that of the 
first patient. The parents were taught to empty the bladder by suprapubic pres- 



Fig. 4 




■h 


( 



Fig. 5 


Fig. 4. Case I. Injection cystogram (4/14/52) showing absence of reflux „ 0 f 

Fig. 5. Case 2. Injection cystogram (4/22/49) showing meagiobladder, 110S itv. 
vesical neck and reflux on right with marked ureteropyelectasis and ureter. 


sure every 2 hours during the day and every 4 hours at night. The child " as gn ^ 
a small Cunningham penis clamp to control the urinary incontinence. e ' 
immediately hospitalized and given large doses of penicillin. The mine ce, 
free of pus and sterile on culture. This child has had only one subsequent 
of urinary infection, which occurred 1 month after his original visit. T is ep |S 
also responded promptly to penicillin. It has now been over three jmais smec ^ 
has had any urinary infection. Repeat cystograms, made 1 yeai ( g- > ’ g 

years (fig. G, B), and 3 years (fig. 6, C), after the instigation of treatmen 
shown stead}’ and almost unbelievable improvement in the upper unnai} 
on each side. Figure 6, A shows the result of 1 year’s treatment. There is re ^ ^ 
both sides, but there has been marked lessening of the ureteral di a a o ^ 
tortuosity and great improvement in the hydronephrosis. At the en ° y ^ 
(fig. 6, B) the improvement is even more striking. While bilateral ieflux exis , 
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I'm. (>. Case .1, iujoi'tion oystogram (A< S ot't showingbilateral rotlu\ with marked 
eduction in si* e of hydronephrosis and hydro-ureter. It, inject inn eystogrnm U> tin ,M i 
showing decrease in si:i' of mogalotdaihlor. trilateral rotlu\ persists luit hydronephrosis 
tins disappeared anil urotoral dilatation atul tortuosity aro almost gone. eystogrnm 
it 'Jl a-i showing furthor ri'ihii'tion in siro of mognloblnddor atul absence of fellttv. P , 
excretory urogram (I -1 .,Y_n to iniuuto post injection film showing normal funotion ami 
normal kidneys ami ureters. 

ureters tiro only slightly diluted, atul thu tortuosity litis disappeared. Tito renal 
pelves atul ealyees are now almost within normal limits. Allot'.'! years an inject ion 
oystogram (tin. t>. ('1 shows marked reduction in sire of the megalohladder. Helltix 
is no longer present. The excretory urogram shows tut essentially normal upper 
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tiie last lumbar vertebn iwi „ , 

5) showed a megalobladder with a^mn ^ injection (fig. 

vesical Deck and prostatt u S hra The ' T ^ ^ of ^ 

pietely filling the right ureter and L vi " 3 f reflux of co,ltrast medium coin- 
right ureter was tremendous^'d ^ 00 ** Mt The ««* 

widest point. There wa. s - made 4 e ancJ toi tu ous, and measured 2.2 cm. at its 

gram showed good concentration of caiiectasia An excretory mo- 

25 minutes after injection with d'l Contrast me< ^ ium in both kidneys and ureters 
that of the right This child, was 't \ T* ° f the !eft Sidney amJ ureter e( 3 lial (o 
first patient. Th f °° a identical with that of the 

o to empty the bladder by suprapubic pres- 
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Fig. 4 


Fig. 5. Case w,7" Sf °? rani (4/14/52) showing absence of reflux on left side 

vesical neck and~refluv m, r?o-i C ; St .n^ rarn (d/22/49) showing meaglobladder, funneling of 
rignt with marked ureteropyelectasis and ureteral tortuosity. 

2 h0l!! ' s Bering the day and every 4 hours at night. The child was given 
, urmmg ampenis clamp to control the urinary incontinence. He was 
f e ( ‘' os P^ a ^ z ed and given large doses of penicillin. The urine became 
of it pin ^ 3US aa s tei lie on culture. This child has had only one subsequent flare-up 
,.i 3l “ n ! ® ctlon > t'hich occurred 1 month after his original visit. This episode 

i 6 Promptly to penicillin. It has now been over three years since he 

(r, infection. Repeat cystograms, made 1 year (fig. 6. A), 2 

„i f' ’ anc * 3 years (fig. G, C), after the instigation of treatment have 

on f vj ~T? an a * mos(; unbelievable improvement in the upper urinary tract 
both «T>; Si 6 ^ s fi°' vs the result of 1 year’s treatment. There is reflux up 

tortnrroV ^ j * e! e has been marked lessening of the ureteral dilatation and 
/r (r j~X , f n . fciea ^ Improvement in the hydronephrosis. At the end of 2 year? 

e improi ement is even more striking. While bilateral reflux exists, the 
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Fio. 0. Case 2. .1. injection cystogrnm (0/8/50') showing bilateral reflux with marked 
reduction in sire of hydronephrosis and hydro-ureter. /?, injection eysfogrnnt (ti/2!)/5li 
showing decrease in size of mcgalobladdor. Bilateral reflux persists but hydronephrosis 
lms disappeared and ureteral dilatation and tortuosity are almost pone. C, cystogrnm 
t■1/21/52') showing further reduction in sire of mogaloblndder and absence of reflux. I), 
excretory urogram (1/21/52) 15 minute post injection film showing normal function and 
normal kidneys and ureters. 


uvctors are only slightly dilated, and Ihc tortuosity has disappeared. The renal 
pelves and oalyces are now almost within normal limits. After 3 years an injection 
eystogram (fig;. 6, (’) shows marked reduction in size of the mcgalobladdor. "Reflux 
is no longer present. Tile excretory urogram shows an essentially normal upper 
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urinary tract, with normal function (fig. 6 D). This child is now 7 years old and 
has made impressive gain in general health, appearance, and weight. He gets 
about well with the aid of lower leg braces and crutches. He is doing extremely 
well in school. This child, too, has learned to empty the bladder without assistance 
by suprapubic pressure at regular 2 hour intervals. That he is able to empty com¬ 
pletely has been proven by immediate catheterization after voiding. He still 
wears the penis clamp during the day because of persistent mild incontinence 
between voidings. He does not wear the penis clamp at night, however, and very 
rarely wets the bed. 


DISCUSSION 

We were determined to manage the 2 cases presented herein conservatheh 
if possible, without permanent suprapubic drainage. This seemed feasible, as in 
each instance very little suprapubic pressure was required to empty the blade ei 
with a good flow, indicating little or no vesical neck and urethral resistance. 
Absence of obstruction at the vesical neck was further demonstrated in roti 
cases by funneling of the vesical neck and prostatic urethra on cystogiam. n 
absence of demonstrable vesical neck obstruction transurethral i esection 
felt to be unnecessary. Thompson and Jacobson state that vesical neck 0 s 1UC 
tion, usually in the form of a spastic internal sphincter, is present inmos in 
stances of neurogenic vesical dysfunction resulting from spina bifida. iey a ' > 
therefore, suggested transurethral resection of the vesical neck almost 0 
exclusion of any other method of treatment. Their best results weie o 
cases in which symptoms were of comparatively recent onset, oi t lose m' 
there was minimal damage to the urinary tract. Their pooiest lesu s " e 
tained in those cases in which there were prolonged symptoms anc ex 
damage to the upper urinary tract. Emmett and Helmholz repoite c ^ 
vesical dysfunction from myelodysplasia and spina bifida in "hie i ,ran ® 
resection of the vesical neck was carried out. In only r five of then cases " a ^ j )f 
tract dilatation demonstrated. They" found only" one third of t rese cas. at ; ve 
completely" relieved of sy"mptoms, and state that in this group e ^ 
results were far from satisfactory". In neither of these seiies vas t ieie ^ en 

the late effects of operation on the upper urinary" tract. In t ese c ‘ ’ 
vesical neck obstruction can be demonstrated by" cystogram an P al ' j ie ] p f u l in 
transurethral resection is certainly indicated, and is frequen y^eiy 
establishing more normal voiding and eliminating lesicua unne. 
made an excellent study" of urinary" incontinence due to spina i a j 3e 0 b- 
ymars ago, and showed that great improvement in unnaiy" con 10 r j enc e 

tained by" conservative measures, chiefly" bladder re-e uca ion. n mos t 

the cases with a spastic internal sphincter and relaxe n a ei " a ^ tv p e 

improvement under conservative therapy". It is no" geneia y e ma cl e no 

case should have transurethral resection of the vesica nec - p j na bi¬ 

mention whatever of the more serious upper urinary complications P 

fida. g^. 721 , 

s McCarroll, H. R.: Spina bifida urinary incontinence. Surg. G^nec. & 

1937. 
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Wo believe that permanent cyMo-tomy or nephrostomy never should he tn-od 
except when conservative measures and transurethral resection of the veMcal 
:>ck have failed to eliminate residual urine and infection, except in an occasional 


nee 
rare instant- 


•e whole it may he an emergency or life-saving procedure. 


We have demonstrated that with .strict adherence to a rigid routine of empty¬ 
ing the bladder regularly hv manual suprapubic pressure, and with the aid of 
proper ehcmotherapv to control infection, the primary therapeutic aims outlined 
in the foiegoing paragraphs can be met with amazing success. By preventing the 
bladder from becoming overdistended, and with the eradication of infection, the 
markedly damaged upper urinary tracts have returned to almost normal limits. 
Renal function lias been restored to normal. In both instances, reflux has been 
completely abolished. One child has gained perfect urinary control. Both children 
have learned to completely empty their bladders without assistance. 


sr.MM.MtV AXn (’OXCI.t'SIOXS 

Spina bifida and myelodysplasia are frequently the cause of severe urinary 
tract complications in children, resulting in decreased longevity and high mor¬ 
tality. The chief urinary tract complications are neurogenic vesical dysfunction 
with urinary incontinence, urinary infection, pyelo-ureterecta«is, and im¬ 
paired renal function. 

The chief methods of treatment have been permanent suprapubic cysto'tomy. 
bilateral nephrostomy, and or transurethral resection of the vesical neck. The 
first two improve urinary drainage, reduce infection, and improve and prevent 
renal damage, but are messy and difficult to manage in children. Stone formation 
is a frequent sequela. Transurethral resection relieves symptoms in about 1 3 of 
the cases when concomitant vesical neck obstruction is demonstrable, but long 
range results of tins operation and its effect on the damaged upper urinary tract 
and impaired renal function have never been adequately studied or reported. 

Two case* of myelodysplasia and spina bifida with severe urinary tract com¬ 
plications have been presented in detail, with careful clinical follow-up and re¬ 
peated x-ray studies during the course of treatment. I 11 these 2 eases, surgery was 
not performed. Careful conservative management with regular emptying of the 
bladder by suprapubic manual pressure, and control of urinary tract infection 
has been the only treatment. Infant size penis clamps were used in both cases to 
control urinary incontinence. In one instance this has been discarded. Both 
children are now able to empty the bladder completely without aid. In each 
ca*e there has been no urinary infection for several years. The return of renal 
function to normal and the disappearance of the hydronephrosis, hvdro-ureter 
and ureteral tortuosity is nio-t remarkable. 

1 he results demonstrated here, obtained by conservative treatment, show that 
even severe cases of this type can be handled without surgery with gratifving 
results. It is our belief that these long-term results cannot be matched bv anv 
other form of management. 

2-51-5 Habersham St.. Savannah, Go. 
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USEFUL INSTRUMENT IN REPAIR OF VESICOVAGINAL FISTULA 


BERNARD BLOOM 

From the Department of Urology, the [Lesson Memorial Hospital, Springfield, Mass. 

One of the technical difficulties in the vaginal and transvesical approaches in 
repair of vesicovaginal fistula is the problem of adequate exposure and mobili¬ 
zation of the operative area. Various devices have been described for use in the 
repair of this trying complication of gynecological surgery. Hugh Young 1 reported 
the use of a fenestrated prostatic tractor as an aid in suprapubic repair. Reich 
and Wilkey 2 report their method of “stringing the fistula” by means of a ureteral 
catheter passed cystoscopically and brought out vaginally. Both ends were used 
as a handle to help bring the anterior edge of the fistula closer to the operator and 
to steady the immediate area of the fistula when making the initial encircling 
incisions. The use of a cotton twine plug wrapped about the end of a ureteral 
catheter passed cystoscopically for use in the transvesical approach was de¬ 
scribed by Miller. 3 Fagerstrom' 4 described a ball tractor for use in transvesical 
repair in which a string was used to bring the vaginally placed ball up against 
the orifice of the fistula. Obviously this maneuver could not be worked in reverse, 
i.e. ball in bladder with traction on vaginal string. 

More recently, the use of a Foley bag catheter in the vaginal approach has 
been of real advantage in affording good mobilization of the area of the fistula. 
Falk and Bunkin 6 give an excellent description of the Latzko operation in 9 
successful vaginal repairs. Their article is highly recommended to those facec 
with the repair of these high-lying fistulas. 

They advise the vaginal application of a Foley bag catheter, or Lows ej 
perineal tractor, through the vaginal aspect of the fistula into the bladder v en 
the fistula is large enough. Traction on the inflated catheter biings the fistu a 
nearer the vaginal outlet and materially helps fix the vaginal vault foi incisions 
and suturing. 

In a recent repair of a vesicovaginal fistula resulting from total hysteiec omj 
for fibroids, the operation was considerably simplified by such traction et ices. 
However, since the opening of the fistula would admit neither a Foley cat ie er 
nor the Lowlsey perineal retractor, a modification was made of the Foley ca t e e1 ' 
Heavy silk was firmly wound and tied to the distal end of the collapse a » 
portion of a 22F, 30 cc Foley bag catheter, and the silk end left long, sing a 
cystoscope, a No. 4 ureteral catheter was passed through the opening o e 
fistula located above the trigone and retrieved in the vagina by an assis a 
The long heavy silk string was then firmly fixed, by several fine sil ties, o 
urethral end of the ureteral catheter. The Foley catheter was then passed into 
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bladder and inflated with 25 re fluid. Traction made upon the vaginal end of the 
string brought the area of repair (for denudation of the vaginal mucosa with 
high partial colpoclcisis) nearer the vaginal outlet. With the aid of this modified 
Foley traction the procedure was immeasurably simplified. 

The use of this method for fistula openings which do not admit a Folov catheter 
vaginally is recommended for further trial by those using this particular oper¬ 
ative approach. In transvesical repair the reverse application of the same principle 
will help in a similar fashion. 

The urological literature®- 7 in recent years has stressed the difficulty of the 
vaginal approach in fistulas after total abdominal hysterectomy. They always 
occur high in the vault at the junction of the anterior and posterior vaginal 
walls. Because of the allegedly difficult exposure the transvesical approach has 
been advocated. The latter approach may be indicated in a particular instance, 
or even a combined approach might be desirable. However, in fistulas due to 
total abdominal hysterectomy, the vaginal route would appear to be the most 
direct. The use of a traction instrument, such as that described herein, episiotomy 
or Sehuchardt incisions, silk stay sutures, and adequate retraction by assistants, 
will afford good visualization of the operative area. The repair done in this fashion 
carries a low morbidity and a very high percentage of cure. 

G7 Chcs(nut Si., Springfield 5, Mas s. 

5 Taylor, W. N.: J. Urol., 60: -US-192. 19tS. 

7 I miner nut, S. ami Cottier, Z. A.: J. Urol., 63: SG5-S71, 1950. 
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USEFUL INSTRUMENT IN REPAIR OF VESICOVAGINAL FISTULA 


BERNARD BLOOM 

Fiom the Dcpaitment of Urology, the IFesstm Memorial Hospital, Springfield, Mass 


One of the technical difficulties in the vaginal and transvesical approaches m 
repair of vesicovaginal fistula is the problem of adequate exposuie and mobili¬ 
zation of the operative area. Various devices have been described for use in the 
repair of this trying complication of gynecological surgery. Hugh Young 1 reported 
the use of a fenestrated prostatic tractor as an aid in suprapubic repair. Reich 
and Wilkey 2 report their method of “stringing the fistula” by means of a ureteral 
catheter passed cystoscopically and brought out vaginally. Both ends were used 
as a handle to help bring the anterior edge of the fistula closer to the opeiator and 
to stead}- the immediate area of the fistula when making the initial encircling 
incisions. The use of a cotton twine plug wrapped about the end of a ureteial 
catheter passed cystoscopically for use in the transvesical approach was de¬ 
scribed by Miller. 3 Fagerstrom 4 described a ball tractor for use m transvesical 
repair in which a string was used to bring the vaginally placed ball up against 
the orifice of the fistula. Obviously this maneuver could not be worked in reverse, 
i.e. ball in bladder with traction on vaginal string. 

More recently, the use of a Foley bag catheter in the vaginal approach has 
been of leal advantage in affording good mobilization of the area of the fistula. 
Falk and Bunkin 5 give an excellent description of the Latzko operation in 9 
successful vaginal repaiis. Their article is highly recommended to those faced 
with the repair of these high-lying fistulas. 

They advise the vaginal application of a Foley bag catheter, or Lowsley 
perineal tractor, through the vaginal aspect of the fistula into the bladder when 
the fistula is large enough. Traction on the inflated catheter brings the fistula 
nearer the vaginal outlet and materially helps fix the vaginal vault for incisions 
and suturing. 

In a lecent repair of a vesicovaginal fistula resulting from total hysterectomy 
for fibroids, the opeiation was considerably simplified by such traction devices. 
However, since the opening of the fistula would admit neither a Foley cathetei 
nor the Lowlsey perineal retiactor, a modification was made of the Foley cathetei. 
Heavy silk was firmly wound and tied to the distal end of the collapsed bag 
portion of a 22F, 30 cc Foley bag catheter, and the silk end left long. Using a 
cystoscope, a No. 4 ureteral catheter was passed through the opening of t ie 
fistula located above the trigone and retrieved in the vagina by an assistant. 
The long heavy silk string was then firmly fixed, by several fine silk ties, to t ie 
uiethral end of the uieteial catheter. The Foley catheter was then passed into t e 
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bltulcler and inflated with 25 ee fluid. Traction made upon the vaginal end of the 
string brought the area of repair (for denudation of the vaginal mucosa with 
high partial eolpoclcisis) nearer the vaginal outlet. With the aid of this modified 
Foley traction the procedure was immeasurably simplified. 

The use of this method for fistula openings which do not admit a Foley catheter 
vaginally is recommended for further trial by those using this particular oper¬ 
ative approach. In transvesical repair the reverse application of the same principle 
will help in a similar fashion. 

The urological literature®- 7 in recent years has stressed the diflieulty of the 
vaginal approach in fistulas after total abdominal hysterectomy. They always 
occur high in the vault at the junction of the anterior and posterior vaginal 
walls. Because of the allegedly difficult exposure the transvesical approach has 
been advocated. The latter approach may be indicated in a particular instance, 
or even a combined approach might be desirable. However, in fistulas due to 
total abdominal hysterectomy, the vaginal route would appear to be the most 
direct. The use of a traction instrument, such as that, described herein, episiotomy 
or Sehuehardt incisions, silk stay sutures, and adequate retraction by assistants, 
will afford good visualization of the operative area. The repair done in this fashion 
carries a low morbidity and a very high percentage of cure. 
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GRANULOMATOUS PROSTATITIS: A CONDITION WHICH 
CLINICALLY MAY BE CONFUSED WITH 
CARCINOMA OF PROSTATE 


GERSHOM J. THOMPSON and DONALD D. ALBERS 


Section of Urology, Mayo Clinic, Rochester, Minn. 

This report was prompted by recent experience with a number of cases in 
which a preoperative diagnosis of carcinoma of the prostate gland was made 
but in which microscopic examination of tissue resulted in the diagnosis of 
granulomatous prostatitis. 

Granulomatous prostatitis was first described as such in a study reported by 
Tanner and McDonald 1 in 1943. Little concerning its pathogenesis can be added 



to what is given in that report, in which the histologic appearance of this con 1 
tion is described as that of chronic inflammation typified b 3 r the piesence o 
many histiocytic cells. The normal structure of the prostate may be comp e e} 
clestroj’ed in some regions. The prostatic acini are replaced by dense infiltia 101 
of lymphocytes, plasma cells and large, pale-staining mononucleai cel s, P°J 
morphonuclear and eosinophilic leukocytes are also present. Foieign- oc\ gian 
cells and pseudotubercles which appear to form around prostatic ducts aie o 
present (fig. 1). 

Read at annual meeting, American Urological Association, Atlantic City , A. J-, 


26 ’> Tanner, F. II. and McDonald, J. R : Granulomatous prostates; 
group of granulomatous lesions collected from prostate glands. 


1943 . 
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Xcshit and Lynn- recently re-emphasized the confusion that may occur 
pathologically between tuberculous and granulomatous prostatitis. 

We wished to clarify the confusion existing between prostatic carcinoma and 
granulomatous prostatitis, and to uncover symptoms and laboratory findings 
which might indicate the latter diagnosis preoperatively. Accordingly we ob¬ 
tained at random the records of 3(i patients who had received the pathologic 
diagnosis of granulomatous prostatitis and who had undergone transurethral 
resections at the Mayo Clinic during the period from January 1 943, to September 
1 1)40, inclusive. Xo attempt was made to study every case of granulomatous 
prostatitis in the records of the clinic and this report cannot be used as a basis 
for statistical analysis of the incidence of this entity. 

In these 3C> cases, the preoperative diagnosis of carcinoma of the prostate or 
probable carcinoma of the prostate had been made 20 times and benign hyper¬ 
trophy 10 times. Granulomatous prostatitis is far less common than carcinoma 
of the prostate: thus the problem of its occurrence is not one of great magnitude. 
In any particular case, however, the finding of this condition may prove extremely 
interesting to the physician as well as gratifying to the apprehensive patient. 
Since certain of these cases have been striking and illustrate many of the features 
of the disease, it is felt that reports of a few representative cases will be enlight¬ 
ening. 

RRPOUT or CASKS 

Case 1. —A Go-year-old white man entered the clinic in August 1019, because 
of symptoms of urinary obstruction that began suddenly 3 weeks previously. 
He had been troubled by marked hesitancy, a small, dribbling stream, urination 
from 2 to G times nightly and some burning. Otherwise the history was non¬ 
contributory. 

The only significant physical finding was a moderately enlarged prostate which, 
on rectal examination, felt as if it contained malignant tissue. Roentgenologic 
examination of the thorax disclosed that in the upper lobes of both lungs were 
fibrous and calcified lesions which were considered inactive. Determinations of 
the values for acid and alkaline phosphatase and for urea in the blood gave 
negative results. Routine laboratory studies of the blood, including a flocculation 
test for syphilis, gave negative results. Microscopic study of the urine showed 
no abnormalities and the volume of residual urine was only 10 ec. 

During transurethral resection extensive contracture of the vesical neck was 
found. Twenty grams of tissue were removed and pathologic examination re¬ 
sulted in a diagnosis of granulomatous prostatitis (fig. 2). Convalescence was 
uneventful and the postoperative result was good. 

Case 2 —-A 61-year-old attorney entered the clinic in July 1949, with a history 
of obstipation, frequency, urgency and nocturia for 2 months. The patient had 
been told he had carcinoma of the prostate which presumably had extended 
beyond the prostatic capsule. Because of this presumed extension, radical perineal 

J. UroL^l: 7G(K774 n i d 9W Vnn ' J ' M " Subtota! extirpation of the granulomatous prostate. 
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prostatectomy was not considered and transurethral resection had been advised. 
He was very apprehensive about the diagnosis of malignancy. 

Results of physical examination at the clinic were negative except that the 
prostate was found to be moderately enlarged, firm and fixed; several pea¬ 
sized nodules projected from its surface. The examiner considered the prostate 
to be the seat of definitely malignant disease and the patient and his family were 
so advised. 

Results of laboratory studies of the blood were within normal limits. Roent¬ 
genologic examination, including thoracic roentgenograms and excretory uro¬ 
grams, gave negative results except that a few prostatic calculi were found to 



Fig. 2. (Case 1). Granulomatous prostatitis with lymphocytic infiltration, so-called 
plasma cell prostatitis. Note large mononuclear cells (hematoxylin and eosm; X 400 ). 

be present. On catheterization 20 cc of residual urine were obtained. Urinalysis 
revealed the presence of pyuria; culture of the urine disclosed the presence of 
Escherichia coli. Microscopic examination of a specimen of prostatic secretion 
showed many pus cells; another specimen was reported to contain malignant 
cells. 

When transurethral resection was performed, the median lobe was large m 
the hypertrophic tissue appeared to be benign. In the left lateral lobe was tissue 
which grossh' appeared to be malignant. Thirty-three grams ol tissue veie 
removed during the operation and the immediate pathologic repoit vs as benign 
hyperplasia. Because of the nature of the case and especially because of t le 
feeling of the surgeon that the tissue was carcinomatous, furthei study seeme 
indicated and it was decided that every piece of tissue would be seitione an 
examined microscopically. As this study progressed, granulomatous piosta i is 
was evident in a number of portions but carcinoma could not ie oun 



GltANn.OM.\TOrS 1’HOSTATITIS 


533 


Meanwhile, the patient made an uneventful recovery and was allowed to 
return home: stilbestrol was prescribed. A\ lien after 10 days, the continued 
microscopic study had failed to disclose carcinoma, administration of stilbestrol 
was discontinued. The patient returned for further examination in October 
1010, at which time it was noted that the prostate was normal in size, smooth 
in contour and soft. None of the hard, irregular nodules remained. 

The stained smears of prostatic secretions in which malignant cells had been 
reported were reviewed and the pathologist was of the opinion that cells pre¬ 
viously considered malignant were undoubtedly large mononuclear cells of tbe 
nature shown in figure 2. 

Casco .—A -IS-year-old white man entered the clinic in June 1017, for confirma¬ 
tion of the diagnosis of carcinoma of the prostate. This diagnosis, he said, had 
been made after he had undergone transurethral resection of the prostate for 
rather marked obstructive symptoms of short duration. 

lie made no particular complaints referable to the urinary tract when he ar¬ 
rived at the clinic. Pyuria was present and culture of the urine revealed the 
presence of Escherichia coli. There was no residual urine and values for acid 
and alkaline phosphatase in the Wood were normal. Results of a roentgenogram 
of the thorax and an excretory urogram were negative. 

Digital examination revealed that the prostate was small; the lateral lobes 
however were extremely firm and were considered to be definitely infiltrated 
by carcinoma. Cvsto*copie examination disclosed a normal bladder; the prostate 
gland appeared to have been well resected but a few pieces of tissue were removed 
for examination. Microscopic study both of the slides sent from home and of 
those made from tissue removed at the clinic resulted in the diagnosis of granu¬ 
lomatous prostatitis. 

Case —A 49-year-old physician came to the clinic in October 194S. because 
his local urologist had found a hard region in his prostate and suspected malig¬ 
nancy. Six weeks previously the patient had experienced fever, chills and urinary 
frequency which had responded to chemotherapy. 

Results of physical examination were negative except that a right direct 
inguinal hernia and a hard, fixed, nodular enlargement of the right lobe of the 
prostate were found. 

Laboratory studies of the blood and urine disclosed nothing abnormal except 
a sedimentation rate for erythrocytes of 42 mm. during the first hour (AVester- 
gren). Roentgenologic examination of the thorax gave normal results, but a 
roentgenogram of the prostatic region revealed the presence of a few prostatic 
calculi. Because of the history of fever, chills and urinary frequency and because 
of the palpable consistency of the prostate, granulomatous prostatitis was 
suspected. 

In older to establish the diagnosis it was deemed advisable to perform trans- 
uiethral biopsy. Six grams of tissue were removed from the right lobe of the 
prostate which included the firm tissue palpated on rectal examination. A few 
tiny calculi were found. The pathologic report was granulomatous prostatitis. 
I he patient lias returned several times. He has reported no further trouble and 
the prostate has remained soft, smooth and entirely normal in consistency- 
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^'e discovered in 2 of the 36 cases of granulomatous prostatitis a histologic 
picture that has not been emphasized previously. Examination of tissue from 
both these patients disclosed tubercles (fig. 3) with central necrosis but with lack 
of the peripheral zone of lymphocytes regarded as typical of the histologic 
picture of tuberculosis. Extensive eosinophilic infiltration was noted throughout. 

These 2 patients suffered from severe asthma and the eosinophilic reaction in 
the prostatic tissue was considered a manifestation of the systemic allergic 
state. A differential count of leukocytes was done on only 1 of the patients; 
this revealed eosinophilia of 50 per cent which could not be adequately explained. 
Carcinoma of the prostate was suspected in each of these cases both preopera- 



Fig. 3. (Case 6). Eosinophilic granulomatous prostatitis with formation of tubercles 
(hematoxylin and eosin; X 110). 

lively and at transurethral resection because of the gross appearance of the 
tissue. Reports of these 2 cases follow. 

Case 5 .—A 46-year-old white man came to the clinic in September 1944, vith 
complaints of chronic cough, wheezing and dyspnea subsequent to an infection 
in the upper part of the respiratoiy tract which had begun in February 1944 
He also complained of urinary frequency and urgency with dysuria foi one yeai . 
A diagnosis of asthmatic bronchitis had been made and response to therapy ha 
been noted. Rectal examination at the clinic showed a moderately enlarged pi os 

tate gland that was firm in the left lobe; carcinoma was suspected. 

Roentgenologic examination of the thorax and abdomen gave negathe resu ts. 
Laboratory studies of the urine and of the chemical constituents of the > 00 
were within normal limits. Results of a flocculation test for syphilis veie nega 
tive. Enumeration of leukocytes disclosed values ranging from 13,000 to 1 , 
per cubic millimeter of blood. Differential counts of leukocytes siovec an 
eosinophilia of 50 per cent. Studies of sputum for Mycobacterium turercu osis 
failed to disclose its presence. 
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Cystoscopic examination of the anesthetized patient revealed an obstructive 
prostate and extensive traheculation of the vesical musculature. Transurethral 
resection was performed and the operative diagnosis of carcinoma of the pros¬ 
tate was made. Twenty-seven grams of tissue were removed and microscopic 
study resulted in a diagnosis of granulomatous prostatitis with marked eosino¬ 
philic infiltration. There were numerous pseudo)uhercles with epithelioid cells 
radiating around necrotic centers. Evidence of extensive inflammation was 
present throughout the tissue and most of the cells were eosinophils. C onvales- 
cence was uneventful and the patient remained well except for asthma. 

Case 6 .—A 55-ycar-old white man was seen in August 10-19, complaining of 
severe perineal pain and marked urgency and frequency of 3 weeks duration. 
Tenesmus at the termination of urination was a prominent feature. It is sig¬ 
nificant to note that he was examined at the clinic in HM1 because of asthma and 
had been instructed in measures for its control, lie had gotten along well from 
that standpoint until 10 weeks previously when he suffered a severe attack of 
asthma and it had been necessary to enter a hospital in his home locality. It 
was not until 7 weeks after the onset of this asthmatic attack that urinary symp¬ 
toms had developed. 

At the time of his admission to the clinic examination showed moderate en¬ 
largement of the prostate; the gland was hard and tender to light palpation. 
Catheterization disclosed 000 cc of residual urine. A review of the record at the 
time the patient was examined in 10-11 revealed that nothing unusual about the 
prostate had been noted. 

Transurethral prostatic resection was performed on August 22, 1010, with 
removal of 10 gm. of tissue which, on gross examination, revealed prostatitis and 
small patches of shotty induration. These indurated portions were 2 to 3 mm. in 
diameter and were extremely hard. They contrasted with the surrounding tissue 
which was softer and more resilient. Microscopic examination resulted in the di¬ 
agnosis of granulomatous prostatitis (fig. 3) with eosinophilic infiltration. 

Convalescence from the operation was uneventful. When the catheter was 
removed the patient voided with an excellent stream and had no residual urine. 
He was dismissed from our care. 

Three months later the patient experienced an intense attack of asthma and 
also severe urticaria and facial edema. lie was admitted to a hospital in another 
city and at that time anuria was present. Cystoscopic examination disclosed 


extensive edema of the vesical base; the ureters could not be catheterized. An 
artificial kidney was used for l 1 ■> hours. This produced considerable improvement 
in his condition, especially in reduction of edema. Cystoscopic examination 2 days 
later revealed great reduction in the degree of edema of the trigone and vesical 
base; catheterization of the ureters now was accomplished easily. Subsequent 
improvement was rapid and he was dismissed from the hospital. 

The patient was seen again by the urologist in another city 2 months later, 
lie had no urinary symptoms and was improved in health except for intermittent 
attacks of mild asthma and urticaria. These attacks continued and on April 12 
19o0, following a severe asthmatic attack, he died at home of bronchopneumonia' 
necropsy disclosed no significant findings except pneumonia. 
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Since this study was instituted, Melicow 3 described a patient in whom the 
pathologic findings are identical to those found in the 2 patients just described. 
He termed the condition “allergic granulomas of the prostate gland.” His patient 
was treated by suprapubic prostatectomy; a gland weighing 14 gm. was enu¬ 
cleated and microscopic study of the tissue disclosed eosinophilic infiltration. 

The extreme edema which was a prominent feature in case 6 of our series inter¬ 
poses another symptom which urologists must recognize when treating patients 
who exhibit allergic phenomena. It seems likety that in Melicow’s case edema of 
considerable degree was present since he stated that examination, including a 
(gystogram, revealed a “tremendously enlarged prostate gland,” yet suprapubic 
prostatectomy resulted in the enucleation of only 14 gm. of tissue. Some of the 
enlargement probably was due to edema of the prostatic capsule and perhaps of 
the periprostatic tissues as well. The possible beneficial effect of antihistaminic 
drugs in cases of this kind must be considered. 

COMMENT 

Study of the histories in these 36 cases fails to reveal any feature which is 
specific for granulomatous prostatitis. Histoiy of recent fever or febrile episodes 
immediately preceding the onset of urinarj r symptoms might be of some value 
in aiding the physician to avoid an erroneous diagnosis of carcinoma based on 
palpation of a firm, irregular prostate. Of course, infection can develop in cases 
of prostatic carcinoma, especially after catheterization. However, it is unusual 
for a patient with prostatic carcinoma to undergo repeated febrile episodes 
accompanied by urinary frequency, urgency and tenesmus. This group of symp¬ 
toms should place the physician on guard against making a diagnosis of carci¬ 
noma when he finds a hard, firm, irregular prostate. Careful microscopic study 
of tissue obtained for biopsy by transurethral or perineal routes establishes the 
diagnosis. 

Pyuria, grade 2 or more (based on scale of 1 to 4), is a common finding, occui- 
ring in 57 per cent of cases of granulomatous prostatitis included in this study. 
This incidence is probably more than might be expected in a like numbei of 
cases of benign hypertrophy or of carcinoma of the prostate. No single species 
of organism appeared frequently when the urine was cultured. Most of the usual 
bacterial offenders encountered in urinary infections were met with in this study. 

Only 2 patients had significant anemia and none gave a histoiy from u hie i 
one might suspect recent infection with a virus. Three patients displa.yed ole 
calcified apical lesions of the lung but in none of these was there anything to 
suggest genitourinary tuberculosis. In 2 of these 3 patients the prostate felt as 
if it might be carcinomatous. Tanner and McDonald 1 demonstrated adequate j 
that granulomatous prostatitis is not tuberculous in origin. Determinations o 
values for acid phosphatase were done in 12 of the cases that ueie consI 
ered clinically to be carcinoma of the prostate; all values were within noinia 
limits. None of the roentgenograms showed evidence of metastasis. 

3 Melicow, M. M.: Allergic granulomas of the prostate gland. J. Liol., 65. ~SS ~ j 
1951. 
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The results were divided into three categories; in 2S eases these were classified 
as pood, in 3 fair and in 5 poor. Analysis of the group in which results were poor 
seems indicated. One case of the group with fair results and 2 of the group with 
poor results included patients who had neurogenic vesical dysfunction. One 
patient with poor results had interstitial cystitis and cicatricial posterior ureth¬ 
ritis and had undergone transurethral resection elsewhere. Another patient in 
this group had a huge atonic bladder with a large diverticulum, and the fifth 
patient with poor results died of anuria 9 days after operation. Necropsy in 
this last case disclosed the presence of an extremely small adenocarcinoma, 
grade 2, in the periphery of the prostate, a so-called occult carcinoma. 

None of the patients in our series and none of those reported previously by 
Tanner and McDonald 1 arc known to have had carcinoma of the prostate after 
leaving the clinic. There is no reason why they should not experience carcinoma 
in later years just as anyone with a previously benign prostate might; whether or 
not the patient with the occult carcinoma would later have noted clinical symp¬ 
toms from it is purely a matter for speculation. In our opinion there is no rela¬ 
tionship between granulomatous prostatitis and carcinoma of the prostate. 

The amount of tissue removed in these cases by transurethral resection aver¬ 
aged 22 gm.; the largest amount was 73 gm. and the smallest was 5 gm. 

It is interesting to note in the majority of cases how positive the examining 
physicians were about the presence of malignant disease based on digital exami¬ 
nation of the prostate gland. Notes made in the history concerning examinations 
at the clinic by senior clinicians and experienced urologists included such ex¬ 
pressions as “unquestionably malignant,” “positively a cancer of the prostate” 
and “beyond any doubt a malignant gland.” Such expressions of opinion serve 
to emphasize the importance of caution when offering preoperative advice. 

What type of treatment might these patients have received if a presumptive 
diagnosis of malignancy had been made and therapy instituted without micro¬ 
scopic confirmation of the diagnosis? Castration or intensive use of stilbestrol 
or other hormonal drugs might well have been advised. Lack of evidence of 
metastasis to bone and the presence of normal values for serum acid phosphatase 
should deter the urologist from making this error. It certainly would be unwar¬ 
ranted to castrate a man for so benign a lesion as granulomatous prostatitis. 
Castration should not be done without proof of the presence of carcinoma either 
by microscopic examination of tissue or by roentgenologic evidence of metastasis 
to bone. Radical perineal prostatectomy should not be advised on the basis of 
finding a hard nodule in the prostate. In this situation, also, positive confirma¬ 
tion of the diagnosis by examination of tissue should be required. 


SUMMARY AND CONCLUSIONS 


Of a total of 36 patients with granulomatous prostatitis, 20 patients were 
considered to have carcinoma of the prostate as evidenced bv preoperative 
digital examination of the gland. 

Reports are presented of 6 cases which illustrate various phases of granu- 
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lomalous prostatitis. These include the cases of 2 patients who had eosinophilic 
granulomatous prostatitis. 

This study reveals nothing in the histoiy or physical findings which can be 
used as positive evidence to differentiate between malignant disease and granu¬ 
lomatous prostatitis. It seems likely that this condition occurs more often than 
is recognized and that some patients with this benign condition are in danger 
of being treated for carcinoma of the prostate. 

The use of hormonal therapy, such as the administration of stilbestrol, and 
especially the use of surgical castration, must not be considered in the absence 
of a positive biopsy or in the absence of roentgenologic evidence of carcinoma of 
the prostate. Granulomatous prostatitis can produce a consistency of the pros¬ 
tate identical to that produced by carcinoma and, unless tissue is examined 
microscopically, the proper differential diagnosis cannot be established. 
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NOTES ON PROSTATIC SURGERY, AND THE RESULTS WHICH 
SHOULD BE EXPECTED OF IT 


DAVID M. DAVIS 


From the Department of t'rot, 11 ) 11 , Jrffcrxnn Medical Cnllci/c, Philadelphia , Pa. 

Prostatic surgery began about the same time as human flight in aeroplanes, 
and has been marked by a similar steady, rapid and, indeed, spectacular progress. 

In its early days, prostatie surgery was very deadly. The reasons for this were 
manifold, and it is interesting today to see how the various causes of death have 
been cut down and eventually for the most part eliminated. Fifty years ago 
operations were performed only in desperate, far advanced cases, little or nothing 
was known about the effects of prostatie obstruction on kidney function, and 
there were only poor and inadequate means of dealing with ever-present infection 
and with postoperative hemorrhage. Lastly, the treatment of many intercurrent 
and complicating conditions, such as diabetes and cardiovascular disease, was 
much poorer 50 years ago than it is today. 

In considering our present position, the most fundamental question is “what 
is the object of prostatie surgery?” One must answer that there are in the main, 
and omitting such infrequent conditions as abscess of the prostate and injury 
to the prostate, only two primary objects of prostatie surgery; namely, 1) to re¬ 
lieve prostatie urinary obstruction, and 2) to cure early cancer of the prostate. 
Secondary objects of great importance arc to avoid postoperative complications 
and to prevent fatalities. Each urologist should keep these objects clearly in 
mind at all times, and never allow himself to be diverted by enthusiasm for any 
particular method of operating. 

Everyone knows that prostatie surgery becomes better and safer each year. 
It is well to stop and think why this is so. There are a number of reasons, roughly 
as follows: 

1) Better pre- and postoperative care, with attention to fluid balance, elec¬ 
trolyte balance, nutrition, vitamin intake, and the giving of parenteral fluid, 
blood and plasma. It is hard to exaggerate the importance of this group of im¬ 
provements. 

2) Better methods for the treatment of intercurrent diseases, such as cardio¬ 
vascular disease and diabetes. 


3) Earlj’ ambulation, the use of anticoagulants and other methods for the 
prevention of thrombosis. 

4) Better methods for the control of early and late postoperative hemorrhage. 
It should never any longer be necessary to open the bladder to arrest hemor¬ 
rhage, as it can all be done instrumentally. 

5) Better nursing care. The former reluctance of female nurses to care for 
urologic eases has been replaced by enthusiastic interest and technical com¬ 
petence. 


Read at annual meeting, American Urological Association, Atlantic City, X. J., June 
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o) The organization of resident staffs, which ensures competent care at all 
hours of the day and night, and prompt attention to emergencies. 

7) The effective treatment and prevention of alkaline wound infections. This 
has proved to be very simple. Nothing is necessary but continuous irrigation 
with weak acid solution. 

8) The antibiotic drugs, which have practically eliminated the former bete 
non of urologists, ascending renal infection or urosepsis. 

9) Patients come in earlier for operation, so that there are fewer of the ter¬ 
ribly bad risks. 

Please note that these nine reasons do not include “improved methods of 
operation.” 

One point deserves special mention. Recently there have appeared a few advo¬ 
cates of immediate operation in cases with impaired renal function, provided 
no serious infection is present. Most cases so handled undoubtedly' will survive, 
but this practice involves a certain added risk, which I think is neither necessary 
nor justified. Renal impairment due to urinary obstruction depends upon de¬ 
compensation of the ureters, that is, they can no longer conduct urine from the 
kidneys to the bladder in the normal way, nor under the normal pressure condi¬ 
tions. If such decompensation continues very long, the ureters become dilated 
and thoroughly incompetent, so that they afford an easy path for infection to 
follow to the kidneys. In such cases renal functional tests may return to normal 
very quickly after tube drainage by catheter or by suprapubic tube is begun, 
but it takes a much longer time for the ureteral dilatation to disappear and for 
normal peristalsis to be re-established. It is better and safer to wait until this 
time before operating upon the prostate, whether it be a week or several months. 
The state of the ureters can usually be ascertained by excretory urography. 
While this conservative procedure may save only an occasional patient, the 
mortality of prostatic surgery is now so low that no urological surgeon can alfoid 
to take even the remotest chance of an unnecessary fatality. 

It is obvious that all the recognized methods of operating upon the prostate 
are good methods, and will produce good results in competent hands. It is no 
longer necessary to labor this point. Since each operative method is said to have, 
and undoubtedly has, certain advantages, it is absolutely essential that those 
who pretend to train young urologists instruct them adequately in the peifoim 
ance of operations by all the known methods, so that they will be able to choose 
freely the operation best suited to each case, and not be influenced by piejut me 
in favor of any certain method, or by any feeling of inadequacy' in respect to 
any' certain method. Only in this way can urology' as a specialty escape tie 
charge of an unscientific particularism. 

The matter of radical operation for early' carcinoma is a veiy r impoitant one, 
and is attracting a rising tide of interest. Only' if urologists geneially' a voca e 
and push the method at every opportunity, and instruct the piofession geneia y 
in the way' to discover suspicious cases by routine digital rectal examination, ca 
we hope to make real progress. The operation, it has already' een siovn, i 
give good results in better than 50 per cent of cases; it is only' necessary o 
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more curly diagnoses. Attention is drawn to the advantages of the perineal 
route for performing the radical operation and for obtaining material for frozen 

section. . 

There should be a word of caution about the pathological diagnosis. The meta¬ 
plasia occurring around infarcts of the prostate, as well as other changes seen 
in hyperplastic or chronically inflamed prostates, or those which have been sub¬ 
jected to radiation or to electrocoagulation may give rise to pictures easily mis¬ 
taken for carcinoma. The microscopic diagnosis should be undertaken only by 
those trained and thoroughly competent in this particular field. 

In considering the success and safety of prostatic surgery, we must keep in 
mind the number of the patients who seek relief, but die before any operation 
can be performed on the prostate gland. In 191!), Galbraith of Glasgow reported 
this figure at 20 per cent. In the years 1930 and 1937. at the Jefferson Hospital, 
in Philadelphia, on my own service, 22 per cent of the ward patients admitted 
for prostatic obstruction died before the prostate could be operated upon, and 
in spite of our best endeavors. Patients in this class are seldom referred to in 
articles on prostatic surgery, and yet their deaths are just as tragic as those sub¬ 
sequent to operations on the prostate. However, it must be obvious that the 
number of patients failing to reach the operating table is at the present time 
nothing like 20 or 22 per cent of the whole. Actually a revolution in this respect 
has gone on right under our noses and we are only beginning to wake up to it. 
In a consecutive series of 450 of my own patients, only a single one has not had 
an operation on his prostate, and lie is alive and in good condition until urinary 
drainage through a suprapubic tube which he apparently does not wish to get 
rid of as he will not return for further operation. This is a preoperative mor¬ 
tality of zero. The preoperative mortality on the ward service is greatly reduced, 
but unfortunately lack of time and of assistance have prevented me from as¬ 
certaining the exact figures. 

This desirable state of affairs is due obviously to two reasons: First, the num¬ 
ber of very advanced cases, with severe renal damage and poor general condi¬ 
tion is greatly reduced owing to the increased willingness of physicians to recom¬ 
mend early operation, and the increased willingness of patients to accept that 
advice. This change of attitude is due to the better results of surgery, so that 
we have here a beneficent circle which will no doubt go on improving matters 
more and more. Second, the chances of salvaging the bad risks have been in¬ 
creased in spectacular fashion by the antibiotic drugs. It seems likely that these 
drugs have done much more good, proportionately, in this field than they have 
in saving lives in the postoperative period. While the postoperative mortality 
in the hands of the best operators has been really good for more than a quarter 
of a century, we can now say, and we should never cease to affirm it energeticallv 
that practically even- person suffering from prostatic obstruction, whether he 
be good risk, indifferent risk, or bad risk, can now be brought successfullv 
through an operation. 

What, then, should the mortality be in prostatic surgery? This is a matter of 
great interest and also, it seems to me, an area of great confusion. I believe that 
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it would be well, at tills point in the history of medical progress and in the de¬ 
velopment of urology, to examine this subject very critically, and establish some 
standard which all could recognize, and which eveiy urologist would have to 
meet in order to be regarded as competent in this branch of his work. 

In the beginning only the most desperate cases were operated upon, and the 
mortality rate, judged from the statements of those surgeons who lived through 
that era, was surely not far from 50 per cent. The drop in the mortality rate has 
been continuous, and spectacular, y r et the old notion that prostatic surgery was 
dangerous has persisted in many quarters. It still makes a good many patients 
fearful, and it still makes a good many doctors hesitate about recommending 
surgery. Furthermore, and sad to say, it still affects some urologists so that they 
are satisfied with mortality rates which are too high. 

How liigh should the mortality rate be as of today? The work of Hugh Young 
did perhaps as much as anything to clarity the situation in the previous genera¬ 
tion. His global operative mortality for 1049 cases of perineal prostatectomy 
from 1902 to 1922 was 3.4 per cent. However, there was a series of 128 consecu¬ 
tive operations in 1906, 1907 and 1908 without fatality, and another similar 
series of 198 cases running from 1919 to 1922. In the years from 1917 to 1922 
inclusive he operated upon 234 patients with one death, a mortality of 0.43 per 
cent. All this was before the days of antibiotics, and can be ascribed only to 
painstaking, competent work before, during and after the operation. E. G- Davis 
of Omaha has reported a series of 139 perineal prostatectomies without fatality. 
B. A. Thomas of Philadelphia is said to have reported 100 consecutive supra¬ 
pubic prostatectomies without fatality in 1922. 

Creevy* has studied the subject, and quotes Nesbit with a rate of 1.81 per 
cent in 2425 transurethral resections, Thompson of the Mayo Clinic with a rate 
of 1.2 per cent in 11,522 transurethral resections, and himself with a rate of 0.6 
per cent in 1000 transurethral resections. Darget of Paris and Bordeaux joins 
this select group with a series of 180 transurethral resections with a mortality 


rate of 0.6 per cent. 

Creevy further tabulates a great number of domestic and foreign surgeons 
with rates varying from 1 to 39 per cent for suprapubic prostatectomy and fiom 
0 (in a series of 65 operations) to 15 per cent for retropubic prostatectony. All 
of these reports were made in the years 1945 to 1949. Terence Millin s oun 
record for 757 cases of retropubic prostatectomy was, in 1949,4.5 percent.At 
the 1949 meeting of the International Urological Society in Barcelona 10 sur¬ 
geons reported their results. Serralach of Barcelona had 150 consecutive peiinea 
prostatectomies without a death. The others had rates varying from 0.6 per 
cent to 18.15 per cent. Perhaps the best series of 100 or more retropubic opera 
tions to date is that of Thomas Moore of Memphis, whose rate is 1.7 pei cent. 
Latchem and Emmett report 345 transurethral resections in patients oi er 


years old with mortality of 2.6 per cent. 

I wish to contribute to this subject a personal series of 502 consecutive °P e ™ 
tions on 449 patients without any" operative mortality whatevei. T is in ica es 


* J. Urol., 65: S7G-SS2, 1951. 
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10.G per cent of repeat operations, apparently a normal figure. 1'hc age.-' of tho>c 
patients were from IS to 93, with 9S over 70 years old, 10 over SO years old, and 
2 over 90 years old. The great majority lay, as usual, in the sixth and seventh 
decades of life. Of these operations, 37S were transurethral resections, 103 were 
perineal prostatectomies, 13 were radical perineal prostatovesiruloctomies for 
early carcinoma of the prostate, and one was a retropubic prostatectomy. In 
127 instances preliminary bladder drainage for various lengths of time was used, 
114 by retention catheter, 13 by suprapubic tube. In 374 instances there was no 
preliminary bladder drainage. Benign prostatic hypertrophy was present in the 
tissue removed 3SS times, carcinoma of the prostate 31 times, and contracture 
of the vesical orifice 29 times. Other complicating lesions were present in a num¬ 
ber of eases, as for example 13 instances of stricture of the ureter, 13 of renal and 
ureteral calculi, 12 of bladder neoplasm, 9 of diverticulum of the bladder, 9 of 
vesical calculus, etc. Postoperative complications were minimal. Bleeding oc¬ 
curred 29 times, all arrested without performing cystotomy, epididymitis 21 
times, pulmonary complications 5 times, recto-urethral fistula once. This fistula 
opened 7 days after perineal prostatectomy. Suprapubic cyst ostomy and sigmoid 
colostomy were instituted at once. Four months later the fistula was closed by 
the Young-Stone operation and the suprapubic tube removed. One month later 
the colostomy was closed. The ultimate result was excellent. Poor urinary con¬ 
trol was a feature in only three cases. One of these was a contracted bladder 
which gave rise to intractable frequency and urgency. There were no instances 
of urosepsis, postoperative hernia, or osteitis pubis, and only 2 cases which were 
thought to be mild instances of hemolytic lower nephron nephrosis. 

Of the 377 transurethral resections. 67.0 per cent left the hospital in 10 days or 
less, 77 per cent in 14 days or less, and S5.G per cent in 19 days or less. Only 10 
cases remained more than 30 days. Of the perineal prostatectomies, 2S.15 per 
cent left the hospital in 14 days or less, 71.S4 per cent in 21 days or less, and 
91.26 per cent in 29 days or less. The maximum hospital stay was 64 days. The 
7 cases of suprapubic prostatectomy were discharged in from S to 21 days. Of 
the radical perineal prostatectomies, 1 case left the hospital in 7 clays, S4.6 per 
cent in 21 days or less and 100 per cent in 3S days or less. 

I believe that the facts and figures here presented show that at this time and 
in this country no one performing prostatic surgery should any longer dare to 
regard a mortality rate of 4 or 5 per cent with equanimity, but that on the con¬ 
trary even- urological surgeon should strive to have his mortality rate well under 
1 per cent, with the feeling that if it rises much above this figure some details of 
the treatment are being neglected or incorrectly handled. Every fatality must 
be most carefully studied to see if it was not in some way preventable; in other 
words the target mortality is now zero. I believe firmly that each one of us should 
single-mindedly analyze his results, selecting his technical methods to obtain 
the best results, and for no other reason whatever. 

255 S. 17Ih St., Philadelphia S, Pa. 
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SPINDLE CELL SARCOMA OP THE PROSTATE GLAND: 

CASE REPORT 

GILBERT H. DERIAN 

From the Department of Urology, Huron Road Hospital, East Cleveland, Ohio 

Sarcoma of the prostate gland in adults is a rare disease and as far as we have 
been able to determine, approximately 225 cases have been reported in the 
medical literature; therefore every case should be reported. 

Sarcoma of the prostate may occur at any age, but is most frequently found 
in the first decade of life. Its etiology is obscure. The simplest pathological classi¬ 
fication is that given by Stevens and Barringer and is based on tissue origin. 
According to these authors, sarcoma of the prostate may be divided into two 
major groups: a) The primary' group includes the rhabdomyosarcomas, lympho¬ 
sarcomas and a subgroup in which are classified the spindle cell sarcoma, fibro¬ 
sarcoma, myxosarcoma, round cell sarcoma and the giant cell sarcoma; b) the 
second group includes the anaplastic carcinoma actually resembling the lympho¬ 
sarcoma. 

The symptoms of sarcoma of prostate are those of vesical neck obstruction. 
Pain occurs frequently. The physical findings on examination are not characteris¬ 
tic. Usually the prostate feels uniform, smooth, tense, symmetrical and non¬ 
tender. Such tumors should be differentiated from abscesses, hypertrophy, tuber¬ 
culosis, carcinoma and cysts of the prostate, as well as from cysts of the seminal 
vesicles. Metastases are regional in 76 per cent of the cases (Lowsley). Distant 
metastases occur in half of the cases. 

Prognosis is poor. Average duration of the disease is 9 months. Very little can 
be accomplished by treatment. Deep x-ray therapy and/or radium therapy with 
surgical relief of the urinary retention is the only treatment which can be offered. 

CASE REPORT 

R. W. (Hosp. No. 50-2036), a 68 y r ear old man, came to the hospital on March 
16, 1950, with the chief complaint of difficulty of urination. The present illness 
had started 1 year prior to his admission, when frequency of urination, mild 
dysuria, slowing of the urinary stream, some hesitancy and urgency gradually 
developed. No history of hematuria, backache, renal colic or loss of weight was 
obtainable. 

Past history, family history and systemic inquiry were noncontributory. 

On physical examination the patient appeared comfortable and well nourished. 
On rectal examination, the prostate was found to be three times normal size, 
smooth, globular, movable and not tender. The median sulcus and lateral margins 
were well defined. The residual urine measurement was 480 cc. 

Physical examination otherwise was within normal limits. 

Our tentative diagnosis on admission was benign prostatic hypertrophy'. Gross 
examination of the urine showed some cloudiness and microscopy' revealed many' 

Accepted for publication May 8, 1952. 
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bacteria and white blood colls. Sedimentation rate was 42 mm. per hour. The 
blood count and differential were normal. Blood nonprotem nitrogen was 46 ing. 
per cent, urea nitrogen 14.7 mg. per cent, creatinine 2.0 mg. per cent,. Alkaline 
phosphatase was 3.5 Armstrong units, and acid phosphatase 3.9 Armstrong units. 

Excretory urography revealed an elevation of the floor of the bladdei sugges¬ 
tive of prostatic hypertrophy, and otherwise was normal. Electrocardiogiams 
and chest films were reported normal. 

On March 22, 1950, on the fourth hospital day, cystoscopy was performed. 
Examination of the prostate showed a moderately large subtrigonal middle 
lobe, a small left lobe and moderately enlarged right lateral lobe. Rectal exami¬ 
nation over the inlying catheter revealed a hard nodule incorporated in the right 
lateral lobe, nearer to the rectum than to the urethra. The consistency of this 
nodule suggested nodular glandular hyperplasia. 



Fig. 1. A, bundles of sarcoma replacing prostate gland. B, high power view of spindle 
cell sarcoma revealing large oval and spindle cells with large hypcrchromatic and vesicular 
nuclei. 

The following day a bilateral partial vasectomy and a suprapubic prostatec¬ 
tomy were performed. During the removal of the prostate, no satisfactory line 
of cleavage could be found between the gland and its capsule. The prostate felt 
hard and tibrotic. During the operation it became evident that we were dealing 
with a malignant condition. The specimen weighed 29.5 gm. Microscopic exami¬ 
nation of the tissue revealed that the prostatic gland was replaced by tumor 
consisting of bundles and solid masses of large oval and spindle cells showing 
large hyperchromatic and vesicular nuclei (fig. 1). In many areas, masses of tumor 
cells were seen within vascular channels. The pathological diagnosis was spindle 
cell sarcoma of the prostate gland. 

Ihe patient had an uneventful postoperative recovery. He received a full 
course of x-ray therapy to the abdomen and pelvis. A bilateral intracapsular 
orchiectomy was performed on the seventh postoperative day on an experimental 
basis. The patient was discharged on the thirty-eighth hospital day, the supra¬ 
pubic wound well healed and voiding satisfactorily. 
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Radiography of the chest on August 3, 1950 was negative. 

On August 23, 1950, five months following the suprapubic prostatectomy, the 
patient was re-admitted because of acute urinary retention and loss of approxi¬ 
mately 10 pounds of weight. He looked pale and exhausted and complained of 
severe suprapubic pain. Rectally a hard nodular mass was felt in the prostatic 
area, with definite involvement of the lateral pelvic walls. The laboratory studies 
were the same as on the first admission, except for moderate anemia. 

An emergency permanent suprapubic cystostomy was performed and the pa¬ 
tient left the hospital 12 days later. During this admission the patient com¬ 
plained consistently of pain felt along the posterior aspect of both his thighs, and 
it was necessary to give 21 mg. pantopon three times daily. 

The patient’s final admission was on October 2, 1950 because of bleeding from 
the suprapubic wound through the inlying catheter. 

The blood studies revealed the following: Red blood cell count 3 , 020 , 000 ; hemo¬ 
globin, 9.0 gm. per cent; nonprotein nitrogen, 44.5 mg. per cent; blood urea nitro¬ 
gen, 27 mg. per cent; creatinine 2.35 mg. per cent; alkaline phosphatase, elevated 
to 11.6 Armstrong units, and the acid phosphatase, 2.7 Armstrong units. 

During this third admission the patient received an additional course of x-ray 
therapy for hemostatic purposes. He complained of intense pain in both extremi¬ 
ties and pain in the left half of the chest, pleuritic in character. His condition 
grew worse and he expired on October 27, 1950, seven months and 4 days after 
his initial operation. 

An autopsy showed 500 cc bloody exudate in the peritoneal cavity. The bladder 
was contracted, hard, indurated and showed invasion by metastatic nodules on 
microscopic studies. 

Metastatic nodules were also found in the liver, small bowel, colon, mediastina 
lymph nodes, the visceral pleura, in six different ribs and in the seventh thoiacic 
vertebra, in the capsule of the spleen and in the right adrenal gland. 

SUMMARY AND CONCLUSIONS 

A case of spindle cell sarcoma of the prostate occurring in a 68 year old man is 
presented. The patient was treated with a suprapubic prostatic enucleation before 
the diagnosis was made. He received deep x-ray therapy and had a bilatera 
intracapsular orchiectomy. He expired 7 months and 4 days after the diagnosis 
of a spindle cell sarcoma of the prostate gland was established. Autopsy findings 
are reported. 

824 Lakeview Road, Cleveland 8, Ohio 
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AX UNUSUAL CASE OF PENILE CARCINOMA 
PAUL II. R HITMAN' 

From the Tumor Clinic, Michael Ilccsc Hospital, Chicago. III. 

Carcinoma of the penis, though not uncommon, is a relatively infrequent lesion 
in the United States. Approximately 2.5 per cent of all carcinomas in the males 
of this country are found on the penis. A slightly lower incidence exists in Eng¬ 
land, while that for Europe as a whole is about. 5 per cent. Carcinoma of the 
penis reaches its highest incidence in certain Asiatic countries: Siam, Tonkin, 
Java, 19 per cent; China IS per cent; non-Moslem India, 10 per cent. 1 It is rela¬ 
tively infrequent among the Mohammedans of India and in the other Moslem 
nations. Dean has reported the only case of penile carcinoma in a Jewish male, 
and this had its origin in the scar of a previously cauterized luetic lesion. 1 

However infrequent the lesion, the subject of carcinoma of the penis has been 
adequately covered and reviewed many times in medical literature and from all 
viewpoints, etiology, 3 racial immunity, 4 the prophylaxis of circumcision, 5 car¬ 
cinogenicity of smegma, 6 significance of pre-existing lues, 7 methods of ther¬ 
apy A -■ 10 It would be redundant to repeat such an accounting. However, 
since there has been only one reported case of carcinoma of the penis in a cir- 
cumcizcd Jewish male, we believe that the report of a second case would be of 
interest. 

CASE REPORT 


A 73 year old Jewish male had undergone a ritual circumcision on the eighth 
day after birth. He was first seen in the Tumor Clinic of Michael Reese Hospital 
on December 5, 1951, eighteen months after the onset of his disease. The lesion 
had its origin as a small red papule on the shaft, of the penis', near the glans. It 
gradually ulcerated and increased in size until it involved the entire dorsum and 
lateral surfaces of the shaft of the penis. All this time the patient had been under 
care of several dermatologists who had made a variety of diagnoses and had 
instituted a variety of therapeutics. The lesion had been considered a dermatitis 
venenata, an eczematoid dermatitis, a chronic granuloma. 

Physical examination revealed an extensive, red, weeping, crusted lesion on the 
dorsum of the penis measuring 3 by 4 cm. (fig. 1, .4 and B). The lesion appeared 

Accepted for publication May 9, 1952. 
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Fig. 2 

to be superficial and there was no induration of its edges or of the underlying 
tissues. The patient complained of severe itching and pain in the involved area. 
There was no evidence of regional lymphadenopathy. Because of the progressive 
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nature of the lesion and its failure to respond to the previously administered 
medications such as boric acid soaks, calomine lotion, zinc oxide, aqua calcis, 
tyrotliricin, we suspected malignancy and a biopsy was taken. 

' Microscopic sections showed a markedly thickened squamous epithelium cover¬ 
ing a vascularized fibrous tissue densely infiltrated with round cells. The epi¬ 
thelial cells differed markedly in size and were in disorderly arrangement within 
the epidermis. Mitotic figures were present in the corneum and basalis stratum. 
Basal cells penetrated the underlying tissues in several foci. The microscopic 
diagnosis was squamous cell carcinoma (figs. 2 and 3). 

Radium was chosen as the therapy of choice because of the extreme super¬ 
ficial nature of the lesion. Amputation was deemed too drastic for such a locally 
limited lesion as described. A special radium mold was const meted to adequately 
cover the involved area and a margin of 1 cm. around all borders. The radium 
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content of the plaque was 100 mg., consisting of twenty 5-mg. tubes of radium 
distributed uniformly over the convex surface of the mold made to fit the dorsum 
and lateral surfaces of the penile shaft. A dose of 3000 mgh, equivalent to 0000 
gamma roentgen, was administered to the base of the lesion in seven treatments 
over a period of S days, from December 10 through December 17, 1951. The 
treatment periods to achieve such a dose were 3-5 hours daily. A uniform radia¬ 
tion reaction appeared within 2 weeks, covering the whole dorsum with a moist 
epidermite. This regressed gradually until on January 29, 1952, the lesion was 
90 per cent healed, and only a small area of residual epidermite remained (fig. 
1, C). By February 19, 1952, two months after the treatment had been com¬ 
pleted, the radiation reaction had completely subsided and the lesion healed 
(fig. 1, D). The patient was asymptomatic. The patient remained free of dis¬ 
ease when last seen December 1952. 


In summary, an unusual case of penile carcinoma has been presented. The 
lesion is of interest since it is doubly rare, occurring as it did, localized to the 
shaft of the penis, of a circumcized Jewish male. 
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CANCER OF PENIS: A REPORT OF EIGHTY-EIGHT CASES 
JOHN H. FURLONG, JR. and CHARLES A. W. UHLE 

The purpose of the paper is to add to the knowledge of the course of cancer of 
the penis by reporting an unselected series of 88 cases in which the diagnosis was 
made more than 5 years ago. Of the entire group, regardless of the original status 
of the disease or the type of treatment given, 60 patients eventually died with or 
of tumor or its treatment, seventeen died of causes unrelated to tumor or with 
the status of the tumor unknown, and eleven lived at least 5 years after treatment 
and were apparently cured. The material comes from the Urology Section of the 
Radiology Department of the Philadelphia General Hospital and includes all 
cases of proven cancer of the penis seen there between the years 1921 and 1946. 
Approximately twenty additional charts were reviewed but found to be incom¬ 
plete for anatysis. 

No factors of etiologic significance were found other than that specific mention 
of phimosis or the presence of a prepuce was made 53 times. There were no pa¬ 
tients of Hebrew faith among the fifty-three in which religion was mentioned 
Fifty-eight were Caucasian; twenty-nine, Negro; and one was Chinese. 

The age at which diagnosis was made ranged from thirty to ninety-one and 
averaged sixty. The number of cases occurring in each ten year age group is shown 
in table 1. It is seen that the peak incidence was between the ages fifty-one and 
eighty. 

HISTORY 

A definite penile lesion was noted at some time Ity all but 3 patients able to 
give a history, and in those 3 patients a small lesion had been concealed by a 
phimosis. All the complaints were directly referable to rather obvious local or 
systemic effects of the primary or metastatic disease. Of interest is that the chief 
complaint of 4 patients was nonhealing of an apparently routine circumcision. 
A histoiy of a chancre or antiluetic treatment was noted 11 times and positive 
blood serologic tests were found in an additional 18 cases for a total of twenty- 
nine (or 33 per cent) luetics. 

Patient delay in seeking medical advice was notable in that among 75 patients 
from whom this information was obtained, twenty (26.6 per cent) deferred ex¬ 
amination for over one .year (table 2). One of the patients who delayed 4 mont s 
in seeking treatment received cauteiy destruction of a growth on the glans two 
times by his private physician. He disappeared 6 .years and when seen then a 
a moderate sized grade 2 squamous cell carcinomatous ulcer of the glans. In t le 
entire series of 88 patients, fifteen of the patients (17 per cent) first presente ^ 
themselves for diagnosis when all or part of the penis had sloughed off. Physicians 
error in diagnosis occurred with 10 patients and thereby caused dela.y in tiea 
ment for an average of 11 months. Obviousty, immediate biops.v is deman ec o 
all chronic darkfield negative penile lesions. 

Read at annual meeting, Mid-Atlantic Section, American Urological Associat" , 
Philadelphia, Pa. April 19, 1952. 
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PHYSICAL EXAMINATION 

On physical examination, a tumor was noted on the Rians alone 17 times, on 
the prepuce alone 10 times, and on the shaft alone S times. I he lattci gioup in¬ 
cludes one sarcoma and one malignant melanoma. All three regions or two of 
the three were involved with tumor growth 30 times, and in fifteen othcis all oi 
part of the penis had sloughed otT. No specific location was named as the site of 
the tumor in the remaining S eases. Also at physical examination, progression of 
the lesion was found to have caused urinary fistulae six times and acute urinary 
retention 3 times. The presence of inguinal adenopathy was noted in oS cases 
(GG per cent), whereas specific mention of the absence of inguinal adenopathy 
occurred only S times. Inguinal nodes were examined microscopically in twenty- 
seven of the SS cases and twenty (23 per cent) showed metastases. The actual 

TAai.e 1 


21-30 
31-40 
41-50 
51-GO 
Gl-70 
71-SO 
SI-90 
91 
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CAsrs 


1 

I 


3 

9 

10 


21 

20 

10 

5 

1 


Tadle 2. Dclau in diagnosis in 75 eases 


TIME FROM FIRST SMIFIOlt TO FIRST \ 1S1T TO FIIFSICUS 


1 to 3 months 
3 to G months 
G to 12 months 
Over one year 


25 (33.3%) 
10 (21.3%) 
14 (IS.6%) 
20 ( 20 . 6 %) 


incidence of node metastases must have been appreciably higher than 23 per¬ 
cent since several advanced cases with inguinal node ulceration were not sub- 
jected to biopsy. 


PATHOLOGY 

Biopsy reports were available in all but 5 cases. Among these 5 cases, two had 
had partial penectomy elsewhere, and in all the clinical extent and destructive¬ 
ness of the lesion could be accounted for only by carcinoma. Seventy-nine cases 
were classified as squamous cell carcinoma; in 2 cases there were areas of both 
squamous and basal cell carcinoma. There was one case each of sarcoma and ma- 
hgnant melanoma. 

° f the tumors "ere graded according to the method of Broders 
(table 3). As has been noted in other reported series, grades 1 and 2 lesions greatly 
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TREATMENT 


The types of treatment given have been separated into two groups; those in 
which the object was purely palliation, and those performed with some chance 
of cure. The two groups do not differ significantly in either age or grade of tumor 
found. 

Forty cases were considered inoperable; the patients either refused treatment, 
or were given palliative partial penectomy or radiation therapy. Thirty-four of 
the forty died of their disease within a year and four died of unknown causes 
within a year and a half. Two of the patients were apparent!}" salvaged, one for 
4 years and the other for 10J^ years from the start of therapy. Both of these 
patients had partial penectomy plus x-ray therapy to the inguinal areas. The 
patient surviving 4 years died of an unknown cause at age eighty-eight. The 
patient surviving 103^ years had a grade 4 squamous cell carcinoma but was 
clinically free of tumor one month before he died of an unknown cause. The one 
patient in the entire series with a microscopic diagnosis of a sarcoma of unidenti¬ 
fied type died 3 weeks after admission with marked local and inguinal extension 
of the tumor. Insufficient information was available for estimation of the relative 
palliative value in terms of comfort or longevity given by the various combina- 

Table 3. Grade of malignancy in 42 cases of squamous cell carcinoma of the penis 


Grade 1 
Grade 2 
Grade 3. 
Grade 4 


13 (30.9%) 
20 (47.0%) 
7 (16.6%) 
2 (4.7%) 


tions of x-ray or radium therapy, with or without partial penectomy. All but 
three of the 40 cases, regardless of treatment, were dead within a year. 

Of the entire series of 88 cases, forty-eight were treated with some chance o 
attaining cure. Twenty-six of this group died of their disease or surgery, eleven 
died of unknown causes or with the status of the tumor unknown, and ten uere 
apparently free of tumor over 5 years after treatment. One additional patien 
died a cardiac death 1 year postoperatively and no tumor was found at pos^ 
mortem examination. There were thirteen (27 per cent) of the forty-eight a ue 
at the end of 5 years although two of them had evidence of metastases at t la 
time and died a few months later. A third patient who had been treated y par ^ 
tial penectomy and extensive x-ray therapy to the inguinal areas was chnica } 
free of tumor for 12 years and 4 months. At that time the right inguina an ^ 
femoral nodes rapidly enlarged and the patient died 4 months latei, appaien } 
of mctiistcisGS. 

For purposes of comparison, the types of treatment have been consolidate 
into three large groups. The first group of 15 cases had eithei partia P enC( 
at least 1 ty cm. proximal to the lesion or complete penectomy v it | lansp a 
tation of the urethra to the perineum. A second group of 17 cases lac esames 
gical treatment plus x-ray or radium therapy to the inguina aieas. ^ ra} 
administered to each inguinal area in amounts ranging 10 m ee 
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ten thousand tissue roentgens. A third group of 14 eases had partial or complete 
penectomy with bilateral resection of the inguinal lymph nodes. Nine of the 
fourteen patients in this last group had supplementary inguinal x-ray therapy. 
Apart from the three groups just mentioned, a single patient given x-ray and 
radium therapy alone died after 11 months with inguinal metastases. Another 
single patient with a pedunculated malignant melanoma had electrodesiccation 
of the lesion and died of heart disease G months later with the status of the tumor 
unknown. 

The results of treatment have been tabulated separately for the three treatment 
groups previously outlined. Table 4, first column, shows that postoperative 
deaths, considered here to mean all deaths occurring within a period of one month 
after surgery, occurred four, two, and three times respectively for a total of 19.5 
per cent of the 46 cases. 

Table 4, second column, shows the number of patients in each treatment group 
who died of tumor or with tumor still clinically present. The figures are six, five. 


Table 4 



ro'TOPrKATTvr 

DEATHS 

1 

DIED or TT.UOR 

DIED—Mt'S OF 

Tt V'OK UVTvNQWS 

! 

died, OX LIVING 
TREE OT TVVtOR 
OVER 5 ^\R5 

Penectomy, 15 cases 

4 (20.G%) 

6 (3 yrs. 1 mo.) 

2 (11 mo.) 

3 (20.0%) 

Penectomv plus radiation, 

17 cases 

2 (11.7%) 

5 (3 vrs. G mo.) 

4 (2 vr. 4 mo.) 

5 (29.4%) 

Penectomv plus node re- 

section, 14 cases 

3 (21.4%) 

5 (1 vr. 2 mo.) 

4 (S mo.) 

2 (14.2%) 

Total, 46 eases 

9 (19.5%) 

16 (34.S%) 

10 (21.7%) 

' 10 (21.7%) 


and five respectively for a total of 34.S per cent. The average time of survival is 
shown in parenthesis. The ZYl year survival time of the 5 patients in the penec¬ 
tomy plus radiation group includes 1 patient who survived 12 years and 8 months. 

Table 4, third column, records the number of deaths in each treatment group 
in which the status of the tumor was unknown, regardless of the clinicallv 
recorded cause of death. The totals for the groups respectively are two, four and 
four for a total of ten or 21.7 per cent. Again the average time of survival after 
first treatment is recorded in parenthesis. 

Table 4, fourth column, shows the number of patients who were free of tumor 


over 5 years. Six died, free of tumor at periods of from 5 to 13 years after first 
treatment. Four patients are still living. Two in the penectomy group are alive 
at 6 y 2 and 7}? years. One in the node resection group, whose inguinal nodes 
showed tumor bilaterally, is alive after 25 years. One in the penectomv plus ra¬ 
diation group is still living after 15 years and 3 months. The 5 year cure rate there¬ 
fore in the three treatment groups combined is 21.7 per cent of the 46 patients 
The numbers are too few for accurate estimation of the most effective treatment 
but it is believed that better results are to be attained only by earlier diagnosis 
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and extension of the indications for bilateral inguinal node resections. Radiation 
therapy probably should be reserved for palliation only. 

Recurrence of tumor among the 48 patients who were treated with some 
chance of attaining cure occurred 21 times. 

The time interval between first treatment and recurrence of tumor is shown in 
table 5. More than half of the recurrences were noted in the first postoperative 
year. Three recurrences were between the first and second years, two between 
the second and third years, and one each during the third and fourth years. One 
patient not listed had a recurrence recorded only as happening “several years” 
after therapy. The only recurrence found after 5 years was the one previously 
mentioned at 12 years and four months. Since recurrence of tumor after 5 years 
is a very rare happening, it is believed that the absence of tumor for 5 .years after 
treatment is good evidence that cure probably has been attained. 

Table 5. Recurrence of tumor (21 cases among 48)* 



TIME OF RECURRENCE 


! Mo. 

| Yrs. 


0 -6 

6-12 

1-2 

■ 


mm 

over 5 

Number of cases... . 

1 

7 1 

5 

3 

2 


n 

i 


* One case not listed. 


SUMMARY AND CONCLUSIONS 

A group of 88 cases of penile malignancy first diagnosed more than 5 years ago 
has been presented. Of the entire series 68.1 per cent eventually died of the tumor 
or its treatment, 19.3 per cent died of causes unrelated to tumor or with the status 
of the tumor unknown, and 12.5 per cent lived at least 5 years after treatment 
and were apparently cured. 

Specific mention of the presence of phimosis was made in 53 cases. There were 
no recorded cases among those of Hebrew faith. 

The age at which diagnosis was made ranged from 30 to 91. The average age 
was 60, and peak incidence in the age group 51 to 80. 

Among 75 patients in the series, twenty delayed over a year in seeking medica 
advice. Physicians’ error in diagnosis occurred with 10 patients and caused fm- 
ther delay of treatment an average of 11 months. 

Inguinal adenopathy was found in 65 per cent of the total number of cases. 
Microscopic evidence of inguinal node metastases was found in 23 per cent of t le 
total. 

Among 40 patients who received no treatment or merely palliative treatmen , 
all but two died within 1% years. The remaining 2 patients died of unknown 
causes, apparently free of tumor, after 4 and 10)4 years. 

Among 48 patients who were treated with some hope of attaining cure y some 
combination of partial or total penectom.y with or without radiation t i crapy 
and inguinal node resection, only 21.7 per cent lived over 5 yeais and were ap 
parently cured. 
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It is believed that the poor results obtained can be improved by prompt 
biopsy of all darkficld negative penile lesions and by almost routine bilateral in¬ 
guinal lymph node resections in addition to penectomy performed at least one 
and a half centimeters proximal to the lesion. Radiation therapy probably should 
be reserved for palliative treatment only. 

The surgery and follow-up care have been done by several different urologists 
and radiologists and we are indebted to them, especially Dr. Bernard P. Wid- 
mann, chief of the Radiology Department of the Philadelphia General Hospital, 
for the privilege of the use of their records. 

Medical Arts Building, Wilmington, Del. (. J.II.F .) 

255 S. 17th St., Philadelphia 8, Pa. (CU.IT.17.) 



The Journal of Urology 
Vol. 69, No. 4, April 1953 
Printed in U.S.A. 


FUNNEL AND BIB PLASTIC FOR HYPOSPADIAS. 
FOLLOW-UP EXPERIENCE 

MAURICE MUSCHAT 

From the Urological Service #J, Albert Einstein Medical Center, Southern Division, 

Philadelphia, Pa. 

Surgical correction of hypospadias has always been a difficult problem. Occa¬ 
sionally a new attempt is made with a newer and better plastic. But in spite of 
sincere efforts and intelligent management, the late results are just as disappoint¬ 
ing as those obtained by the older methods. They all result in postoperative con¬ 
strictions of the newly formed urethra and unless frequent dilatations are per¬ 
formed, complete occlusions ensue with formation of fistulas and return to the 
original preoperative state. A new approach and a better method are imperative. 

In hypospadias we are dealing with a short urethra with the meatus in the 
middle or lower portion of the penis. Often ehordee or downward curvature 
exists. The foreskin is always full}'' developed on the dorsal surface. No foreskin 
exists on the ventral surface. The entire ventral surface is covered with a thin 
layer of stretched out, glistening skin. There is no hair growth on the ventral 
surface of the penis. In order to void, the head of the penis has to be lifted up high 
by grasping the foreskin on the dorsum. 

There are many ingenious ways to construct the new urethral tube. While all 
the techniques produce a sizable urethra on the operating table, its patency is 
lost later on. Sooner or later fibrous tissue forms, resulting in scar within the ure¬ 
thra and constricting bands outside the canal. Unless dilatations are practiced 
the tissue breaks down with the formation of fistulae. Once tins occurs, the stream 
fails to reach the terminal meatus and spills out through the fistula. The new 
urethra above the fistula shrinks down because of disuse, and eventually closes 
off completely. 

The ideal plastic operation for hypospadias would be a single surgical proce¬ 
dure that does not require postoperative urethral dilatations and permits nor¬ 
mal urination; the cosmetic effect should be good. The funnel and bib plastic 
meets these requirements to the greatest degree. It has done so in our hands 
continuously, uniformly, over a period of 15 years. 

We believe that the commonly practiced preoperative correction of the penile 
curvature is inadvisable. The removal of the so called “central tendon’ is not 
only unnecessary but distinctly harmful. It destroys the smooth lining of the 
future roof of the new urethra. We believe this curvature to be due to the lack of 
complete enclosure of the penis by normal tissue rather than to a “central tendon. 
The truth of this conception can be demonstrated as soon as the urethral flap has 
been dissected. There is an immediate disappearance of the curvature and this 
without disturbing the base of the urethral roof and without dissecting anj 
“central tendon.” The late results surely prove the truth of this contention since 
the penis remains straight without any curvation whatsoever. 

Accepted for publication February 4, 1952. 
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The problem of locating the new meatus deserves careful consideration. In all 
the tubal plastics, the new urethra is brought up to the tip of the penis by tun¬ 
neling the glans or by oversewing. This calls for obligatory postoperative dilata¬ 
tions. The insistence of placing the meatus at the head of the glans is the main 
reason for failure of many tubular techniques. Stricture formation within the 
glans is most common. Is it really necessary to do so? Why not avoid the glans 
completely? Why not bring the new meatus up to the glans and thus avoid the 
most serious constricting effect later on. Such a position of the new meatus is 
physiologically correct and voiding occurs with a straight and full stream. In 
trying to obtain a 100 per cent good cosmetic effect, one forfeits the entire pro¬ 
cedure. 

This operation is based upon the Ombnklanne principle. It consists of three 
steps: 1) suprapubic cystotomy; 2) preparation of the urethral ventral flap or 
funnel, and 3) preparation of the dorsal flap or bib. 


Table 1. Adiontaprs of the flap oicr the tubular plastic 


\ 

. 1 

-rcCALA* ! 

TUNSXL 

1. Number of operations 

Multiple 

One 

2. Postoperative dilatations 

Multiple, endless j 

None 

3. Earlv results j 

Poor to fair 

Excellent 

4. Late results 

Poor 

Excellent 

3. Cosmetic results 

Fair 

Good 

6. Functional results 

Poor to fair 

Excellent 

7. Length of convalescence 

Long 

Short 

S. Admissions to hospital 

Many 

One 

9. Financial expenditure 

High 

i Low 

10. Effect upon mentality 

Poor 

1 Good 


SUPRAPUBIC CYSTOTOMY' 

A small buttonhole cystotomy is made. The only objector to a cystotomy is the 
one who looks upon this plastic as a minor correction of a minor deformitv. 
Perineal drainage is not safe. It produces spasms and urination around the tube 
and down the newly formed urethra. The perineal tube may come out during 
sleep or while on the bed pan. Perineal drainage is therefore inadequate for the 
success of the plastic. The only safe and sure way to drain the bladder in these 
cases is by suprapubic cystotomy. 

PREPARATION OF URETHRAL FLAP OR FUNNEL 

I he urethral flap is obtained by dissecting an area of skin from the ventral 
aspect of the penis. This glistening tissue is actually a thin epithelial covering 
J closel y resembling the fine mucous membrane of the urethra. It seems as if in the 
embryological stages there was an overproduction of the anlage of the urethral 
lining without an adequate urethral loge. The mucosa thus exuded from the 
hypospadic opening and overflowed the ventral surface of the penis like lava out 
of a volcano. The ingathering of this membrane bv dissection with the help of a 
purse string stuture could thus be likened to a restorative process of normalcy. 
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f”' 0 ™”! “ ”'f hra the length of the flap should be too to three times as 

Up ® , , 1StanCe ! ro f the col ' onal sulc us to the hypospadic meatus. It has to 

be so long because the dorsal skin is on stretch and becomes shorter and thicker 

n , b , 1 Ged : Any apparent excess of tissue can readily be cut off at the end of the 
uie. sma catheter is inserted in the meatus and moved down into the 



1‘ ig. 1 . Progressive stages of preparation of funnel 



Fig. 2. Progressive stages of preparation of bib 


TUBE FUNNEL 



Fig. 3. Points of possible constriction in both tubal and funnel plastics 

deep urethra without entering the bladder, thus avoiding the spilling of urine all 
over the wound. After measuring off the proper distance for the urethral flap, a 
marker is made by notching the skin at this point. An incision of about 1 cm. from 
the midline is then made parallel to the corpora cavernosae on the ventral surface 
of the penis on both sides beginning high at the corona down to the level of the 
lowermost marking. Once the edges of the flap are separated a few millimeters 
from the underlying tissue by sharp scissors dissection, the placement of the purse 
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string suture is in order. Using 0000 chromic catgut on an atraumatic needle, 
the edges of the flap are picked up about every 5 mm. starting as high as possib e 
on the ventral surface of the glans all along the right latera margin downwards 
around the base of the flap and returning back upwards along the left lat era 
margin until the uppermost part of the glans is reached. The ends of the purse 
string sutures arc held bv a hemostat. The dissection of the Hap proceeds further. 




Fig. 5. Patient E. R. t’ears postoperative 


The purse string is drawn upwards by an assistant putting the flap on a stretch 
and thus greatly facilitating the sharp dissection. The bands of adhesions are cut 
until a smooth surface is obtained. Great care is taken to avoid the urethra proper. 
This is not difficult with the catheter in place. Before long dissection is complete. 
By pulling the purse string tightly upwards, one finds that the drawn up flap has 
formed a funnel-like structure in perfect continuity with the short urethra, the 
hypospadic meatus having completely disappeared inside of the funnel. The 
urethral opening is now at the corona. It appears as a puckered meatus held 
together by the purse string. At this point one realizes the soundness of this 
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operation. It is not an addition or an anastomosis to the existing urethra requiring 
sutures which may or may not hold. The required length is added to the short 
urethra in complete continuity and with smooth epithelial lining on the inside. 
This funnel is about three times as wide as the short urethra. This caliber lessens 
later on and the funnel remains about twice as wide as the lower part of the ure¬ 
thra. There is no pathological reason or surgical chance for any constriction 
this point of natural junction. This, in our opinion, is the basic reason for the suc¬ 
cess of this procedure. 

PREPARATION OF DORSAL FLAP OR BIB 

This flap is prepared by lifting the foreskin which is always preserved on the 
dorsum of the penis. The majority of ritual circumcisers are aware of this and 
refrain from removing it. More educational work is needed to preserve the fore¬ 
skin in these hypospadics. The foreskin is held in each corner with guy sutures 
put on stretch until flat. An incision is then made around the corona as in a regu¬ 
lar circumcision. The incision is carried all the way around laterally until the raw 
surface of the ventral area is reached on both sides. The inner layer of the foreskin 
is then dissected upwards by using blunt scissors. Both layers of the foreskin are 
thus separated. The foreskin at this stage resembles a pocket. The lateral sides 
of the pocket are then cut. After this is accomplished one obtains a flat square 
piece of foreskin with a raw inner surface. Hemostats are applied to the upper 
corners of the square and the foreskin put on tension. A buttonhole incision is 
then made in the lowermost portion of the square piece of skin large enough to 
permit the slipping through of the head. The reason for making the buttonhole as 
low as possible is that by doing so the glans penis is held upwards preventing 
any future downward curvation. After the head is slipped through, the foreskin 
lies like a bib over the raw ventral surface of the penis. Interrupted sutures of 
000 Dermalon are now placed around the dorsal part of the penis uniting coronal 
edge with the edge of the bib. Sutures are placed about every 5 mm. On the ven¬ 
tral side the rim of the buttonhole is united with the edge of the upward drawn 
urethral flap or funnel. There may be an excess of foreskin tissue on both sides o 
the head producing “ears”. These excesses are cut off at this stage to conform with 
a proper cosmetic effect. The actual procedure is now completed. A T o catheter 
should be left in the urethra! We are careful to achieve an accurate approximation 
of the edges and are using interrupted sutures throughout. Dermalon seems to be 
the best material, being strong and dark in color. It is advisable not to tie tie 
sutures too tight to prevent necrotic edges with superficial scab formation. If 1c t 
alone such a scab drops off in 48 hours. We never saw any necrosis of the tissues. 

The dressing is done with great care. A small piece of vaseline gauze one la> cr 
1 inch wide is placed around the penis, followed by a 1 inch gauze compression 
bandage. This bandage should not be too tight. A cross perineal figure °f e 't> 
bandage (Blockley Binder) is then applied to include the cystotomy woun • > 
hesive is used to reinforce the dressing and for fixation of the suprapubic tu ie. 

The patient can be out of bed for short intervals several times a day. c 
dressing should not be disturbed for 6 days. At this date one finds the penis o 
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bo somewhat edematous. No sutures are disturbed. A new piece of vaseline 
gauze is applied: some local antiseptic may be used, dhc cross perineal bandage 
is reapplied. The suprapubic tube is left untouched. On the tenth day the very 
young patient is taken to the operating room for dressing and given some ethyl 
chloride or another general anesthetic for a short period. All sutures are remot ed 
gently with small instruments. The suprapubic tube is also removed and the 
patient may void through the new urethra. An apron dressing is applied to pre¬ 
vent chaffing. The older boys are sufficiently co-operative and permit suture 
removal without anesthesia. Xo urethral dilatations are needed post operatively. 

AGE OF SURGERY 

This operation should be undertaken as early as possible. The patients usually 
become conscious of their inadequacy about the age of 5. Operating at a later 
age is not only inadvisable from a psychological standpoint, but becomes more 
difficult because of erections and uncontrollable emotional states. 

FOLLOW-UP STUDIES 

Our findings at the follow-up examinations were uniformally good. None had 
any postoperative treatment such as dilatation of the urethra or otherwise. All 
were voiding freely from the new meatus. None had any urethral fistulas. The 
meatus in all cases was wide open, about twice the size of normal. The meatus 
remained in the postoperative position. The organ itself was straight, firm and 
full. The ventral surface of the penis was well covered until a collar of tissue re¬ 
sembling a prepuce. All were voiding normally standing up. The oldest boys 
reported normal erection, straight and full without curvation. One of them has 
had normal coitus. In the older group the hair covered not only the shaft of the 
penis and scrotum but also the suprapubic scar. All boys appeared well developed 
physically and free from any mental inhibitions. 

We have never encountered a case of hypospadias without the dorsal foreskin. 
However, should this be the case it would not interfere with the proper prepara¬ 
tion of the funnel or urethral flap. The only problem would be the missing bib or 
the covering of the exposed ventral raw surface. It should not be difficult to swin«- 
a skin flap from the scrotum to cover this defect since there is ample loose scrotal 
skin to choose from. 

Medical Arts Bldg., Philadelphia 2. Pa. 
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PRECOCIOUS PUBERTY IN A CASE OF BILATERAL 
INTERSTITIAL CELL TUMOR OF THE TESTES 

WILLIAM J. STAUBITZ, OSCAR J. OBERKIRCHER and MICHAEL S. BLICK 

From the Roswell Park Memorial Institute, Buffalo, New York and the Department of Urology 
University of Buffalo, School of Medicine, Buffalo, N. Y. 

It is the purpose of this paper to report an unusual and extremely interesting 
case of bilateral interstitial cell tumor of the testes exhibiting precocious puberty 
at the age of 3 years. This paper is concerned only with those tumors found in 
children. 

Interstitial cell tumor of the testicle is a rare disease. This case was the only 
one seen at the Roswell Park Memorial Institute in a period of 37 years, during 
which time 75,285 patients were admitted. During this same period 258 testicular 
tumors were treated. 


CASE REPORT 

J. W. (No. 24613—B.C.H.—No. 69929—R.P.M.I.) was first seen at the 
Buffalo Children’s Hospital on June 13, 1931 at the age of 1 year and a diagnosis 
of rhinopharyngitis was made. No abnormalities of the external genitalia were 
found. 

On August 1,1933 the patient was again seen at the Buffalo Children’s I-Iospita 
when he was 3 years old. The father complained that for a period of 6 months 
the youngster had several erections throughout the day and appeared to be 
masturbating frequently. Physical examination revealed that the child was large 
for his age. His hands and feet appeared larger than normal. Pubic hair was 
present and the penis was enlarged (fig. 1, A). The remainder of the physical ex¬ 
amination was negative. X-ray of the skull was normal with an average size se a 
of open type without erosion. The epiphyses of the long bones showed abnoima 
development equivalent to a seven year old. 

He was seen again 1 year later on October 2, 1934 at the age of 4 years an 
at that time appeared to be 8 years old. He was very restless and the paien s 
found him difficult to manage. The child was admitted for a tonsillectomy, an 
physical examination showed the presence of pubic hair and an adult size penis 
(fig. 1, B). (No measurements were taken.) Excretory urograms demonstra e 
no cm'deuce of disease. A repeat x-ray of the sella showed a normal size se 
with regular outline. Funduscopic examination was normal. A glucose to erance 
test revealed levels as follows: Fasting 75 mg.; M hr. 129 mg., 1 n. 1 m S-> 

and 2 hrs. 84 mg. .., . 

Psychometric examination was done on May 31, 1935 when tie cn 
years and 11 months old, and this revealed an I.Q. of 92. On Septem ei , ’ 

at the age of 5 years and 2 months, he weighed 68 pounds and was ,r/s m 
tall, having grown 4 inches in the previous 9 months. On March -, 
weighed 79 pounds and was 55.8 inches tall, and at that time an exploia ry 
laparotomy was advised to investigate the possibility of an a i ena umoi. 

Presented at annual meeting, Northeastern Seetion, Am| r wan "Urological Assoc 
Lake Placid Club, Essex County, New York, September 19-22, lJol. 
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request was refused hv the parents. On May 29, 193G when he was 5 years and 
11 months of age (fig. 1,0 his mental age was 0 years and 4 months, giving him 
an I Q of 107 hv the Stanford-Binet test. A C.oodenough drawing gave the test 
age of 7 years and (i months. On February 11, 1937, at the age of 0 years and 7 
months, x-rays taken of his wrist and knees revealed the bony development of 
a boy 15 years old. 

On October 11, 1941 he weighed 127} 4 pounds and was 03.4 inches fall. He 
appeared to be 17 years old, whereas he was actually 11 years and 3 months of 
age (fig. 1, D). He had hair on his chest and extremities. Ilis voice had changed 
and acne appeared on his face. The genitalia were fully developed. The testes 
had a completely abnormal feel, being firm, stony hard and nodular, bilateiallv- 
Tliis admission was the first time that mention was made concerning the ab. 



Fig. 1. A, photograph of patient at age 3 years. Note beginning enlargement of external 
genitalia. B, at age 4 years. Note macrogenitosomia and pubic hair. C, at age 6 years. Note 
accelerated bone and muscular development. D, at age 10 years. Note hirsutism of lower 
extremities and adult genitalia. 

normality of the testicles. He was last seen at the Buffalo Children’s Hospital in 
1943 when a mastoidectomy was performed. Following this he had no further ad¬ 
missions or studies of his hypergonadism. 

During the course of a pre-employment examination the physician noted bi¬ 
lateral enlargement, nodularity and hardness of the testicles, and referred him to 
to the Roswell Park Memorial Institute where he was seen September 15, 1950. 
He had no complaints referable to any of his systems. 

Physical examination revealed a well nourished, well developed white 20 vear 
old man not acutely ill. The examination was negative except for bilateral en¬ 
largement, nodularity and stony hardness of the testes. Neither testis trans- 
illuminated and they were quite heavy. Temperature was 98.6F, pulse 70, respira¬ 
tion 18 and blood pressure 120/80. Urine: alkaline; specific gravity 1.020- 
albumin: negative; sugar, negative; microscopically: rare squamous cell; white 



564 


STAUBITZ, OBERKIRCHER AND BUCK 


blood cell 2-3 per high power field. A sperm sample was obtained following 
ejaculation and the total volume was 2.5 cc. The color and viscosity were normal. 
Examination revealed no sperm present in either the hanging drop, stained smear 
or on the counting chamber following dilution with Locke’s solution. Hemoglobin, 
14.95 gm.; red blood cells, 5,600,000; white blood cells, 8,800; differential count: 
eosinophils 5 per cent; stab polymorphonuclears 8 per cent; segmented poly- 
morphonuclears 47 per cent; Lymphocytes 40 per cent. Blood chemistry: Sugar 
85 mg. per cent; nonprotein nitrogen, 35 mg. per cent; serum albumin, 5.31 per 
cent; serum globulin, 1.53 per cent; whole blood chlorides, 442 mg. per cent; acid 
phosphatase, 3.2 King Armstrong units; alkaline phosphatase, 8.3 King Arm¬ 
strong units urine, 17 ketosteroids preoperative: 1) October 4, 1950, total 39 


Table 1 . Urinary 17-ketosteroid determinations per 21 t hours 



DATE 

TOTAL 

ALPHA 

BETA 


I 

Preoperative 



10-4-50 

10-5-50 

10-27-50 

39 mg. 

52 mg. 
73.9 mg. 

Not determined 
Not determined 
72.0 mg. 

Not determined 
Not determined 
1.2 mg. 


II. 

Postoperative 


A) 1st p.o. day. 

11-9-50 

113.5 mg. 
162.0 mg. 
141.0 mg. 

108.8 mg. 

153.8 mg. 

135.5 mg. 

5.3 mg. 


11-10-50 

11-11-50 

5.9 mg- 

C) 3rd p.o. day. 

6.7 mg. 



III. Follow up 


1- 8-51 

2- 0-51 
2-20-51 

104.6 mg. 
157.3 mg. 
69.6 mg. 

100.0 mg. 

150.2 mg. 

67.6 mg. 

4.6 mg. 

7.45 mg. 

2.6 mg. 


mg./24 hours; 2) October 5, 1950, total 52 mg./24 hours; 3) October 27, 1950, 
total 73.9 mg./24 hours. Alpha 72.0 mg./24 hours; beta 1.2 mg./24 hours (table 
1). Aschheim-Zondek test: October 5, 1950, volume 1920 cc, negative in all con¬ 
centrations. Urine culture: bladder urine, sterile; left kidney: sterile; right kidney, 
sterile; 24 hour concentrated urine for tuberculosis v r as reported as negative on 
smear, culture and guinea pig innoculation. 

X-ray of the chest was reported as negative. Bilateral retrograde pyelogiams 
were taken. The flat film of the region of the kidneys, ureters and bladder wit 
ureteral catheters inserted bilaterally showed the soft tissue shadow of t e 
kidneys to be of normal size and in normal position. No calculi were seen in t ia^ 
region. Films taken after the retrograde injection of diodrast showed the ki nej 
pelves and calyces to be well outlined and normal on both sides. A peiiiena air 
insufflation outlined both kidneys well with no indication of adrenal glan en 
largement. An anteroposterior and lateral x-ray of the scrotum show cc no er i 

dence of calcification of either testicle. , n 

Operation: Left orchiectomy (W. J. S. and M. S. B.) onOcto er , - 

The postoperative course was uneventful. Pathological report, i o. ( 
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Burke): The gross specimen consisted of the left testicle and cord. 1 lie testicle 
measured 7 by 4 by 3)3 cm. The testicular substance showed replacement by 

firm, brown, nodular masses (tig. 2, A). 

Microscopic sections showed a tumor composed of interstitial cells found in 
cords. The nuclei showed considerable variation in size. In some areas the tumoi 
cells were compressed by fibrous tissue but for the most, part grew in solid cords. 
Some atrophic testicular tubules were found. There was no change suggestive of 
malignancy (fig. 3, A and B). 



Fig. 2. Cross section of gross specimen of left testicle with its attached cord showing 
discrete tumor nodules. B, cross section of gross specimen of right testicle and its attached 
cord showing nodular masses of tumor and fibrosis. 

Operation: Right orchiectomy (W. J. S. and M. S. B.) on November 8, 1950. 
The postoperative course was uneventful. Pathological report No. 302406 (E. M. 
Burke): The gross specimen consisted of the right testicle and cord. The testicle 
measured 6)4 by 3 by 4 cm. The testicular substance was replaced by firm, brown, 
nodular masses (fig. 2, B). 

Microscopic sections showed a tumor composed of large cells of the inter¬ 
stitial type with considerable variation in the size of the nuclei, while in many 
areas the tumor grew in solid masses and cords. In other areas there was a marked 
fibrosis separating the tumor cells into small nodules. There was no change sug¬ 
gestive of malignancy (fig. 3, C and D). 

Postoperative 17-ketosteroid determinations (table 1): first postoperative 
day (November 9, 1950), total 113.5 mg./24 hours; alpha 108.8 mg./24 hours; 
beta 5.3 mg./24 hours; second postoperative day (November 10, 1950), total 
162.0 mg./24 hours; alpha 153.8 mg./24 hours; beta 5.9 mg./24 hours- third 
postoperative day (November 11, 1950), total 141.0 mg./24 hours; alpha 135.5 




5G6 


STAUBITZ, OBERKIRCHER AND BUCK 


20, 1950. S ’ beta 6>/ mg-//24 hours - The Patient was discharged November 

Pat r‘ 'i aCl B ”‘ h incisions had 
be “ alterKl - A l^-ketosteroid detemination „„ 


Fig 3. 
X100. B 



,7-- ' \ J* _«•# 

X100. /?, from'rhrht tpstiaS 0111 ” tlssu . e showing diffuse overgrowth of interstitial cells. 

C, from left testis If °'T g 7 ar,at,on in size of nuclei of interstitial cells. X250. 

D, from left testis shmvin<F' St j ai J d ?, of tumor cells separated by increased fibrosis. X100. 
, irom ieit testis showing in detail extreme fibrosis with nest of tumor cells 

a ~ L!*. 0 !” C ° 4eC ^ 0n ur * ne " r as obtained. This was reported as: total—104.6 
hour ® ; alpha 100 -° mg./24 hours; beta 4.6 mg./24 hours. On February 
’ anot er urinary 17-ketosteroid determination was reported as: total— 

/. mg./24 hours; alpha 150.2 mg./24 hours; beta 7.24 mg./24 hours. The 
patient v as last seen on February 20, 1951 and he enjoyed good health. Urinary 
lr-ketosteioids on a 24 hour urine collection obtained at that time was reported 



PRECOCIOUS PUBERTY 


567 


as: Total— GO.G mg./24 hours; alpha 07.6 nig./2-l hours; beta 2.G mg./24 hours 


(table 1). 

This patient was inducted into the United States Army 
at present is a member of the Armed Forces. 


in March 1951, 


and 


REVIEW OF THE LITERATURE 


Leydig in 1S50 first described the interstitial cells of the testes. The first re¬ 
ported tumor of this type was published by Sacchi' in 1S95. Since this initial 
report, 10 cases of interstitial cell tumors in children have appeared in the liter¬ 
ature. These have all been unilateral. 

Sacchi 1 of Genoa, Italy in 1S95 reported a ease of a 9 year old boy who had the 
appearance of a young man. There was excessive skeletal and muscular develop¬ 
ment. The skin showed an abundance of hair and the beard was 5 cm. in length. 
The patient was a normal boy until age 5— years when he began to exhibit pre¬ 
cocious puberty. The left testicle became larger than the right and was removed. 
One month after operation the beard and the hair on the arms and legs fell out 
and the voice became childish. Four months postoperative the beard disappeared. 
There was no regression in the muscular or skeletal development. The histology 
of the left testicle was that of an interstitial cell tumor. 

Rowlands and Nicholson 5 in 1929 at Guy’s Hospital, London reported a case 
of a boy 9 years of age with enlargement of the left testicle and premature 
puberty. The patient was normal until G years of age when his growth became 
rapid. The voice deepened and at S years he had the appearance of an IS year old. 
He was 5 feet tall and well built. There was hair on the chest, loins and pubis. The 
left testicle was removed and found to contain an interstitial cell tumor. He was 
seen 2 years postoperative and there was no regression in the signs of puberty. 
The patient was 11 years old then, shaved regularly, and had grown three- 
fourths of an inch in height in 2 years. 

Stewart, Bell and Roehlke 3 in 193G reported a case of a 5 year old boy who 
was normal until age 5 when he began to exhibit the phenomena of puberty. He 
developed pubic hair and his voice deepened. A small tumor was palpated in the 
right testicle. A right orchiectomy was performed and an interstitial cell tumor 
was found. Following surgery there was disappearance of the axillary and pubic 
hair and the voice became childish. 

Somerford 4 in 1941 from the Manchester Children’s Hospital, England reported 
a case of an 11 year old boy who had precocious puberty, marked muscular de¬ 
velopment and a history of an enlarged right testis for G years. The right, testicle 
was removed and an interstitial cell tumor was found. After operation the bov 
was kept under observation for IS months but the secondary sexual charac¬ 
teristics showed no signs of regression. 

Huffman 0 in 1941 reported a case of a 6 year old boy who complained of swell¬ 
ing of the left testicle. Two years previously a playmate kicked him in the scrotum 

lS95 S3CCli: ’ E ' : Rivist “ S P erimentale di Freniatria e di Medicina Legale, Reggio, 21: 149, 


5 Rowlands, R. P. and Xicliolson, G. W.: Guv’ 
3 Stewart, C. A., Bell, E. T. and Roeblke, A. 
Somerford. A. E.: Brit. J. Urol., 13:13, 1941. 
* Huffman, L. F.: J. Urol., 45: G92, 1941. 


s Hospital Reports, 79: 401 
B.: Ain. J. Cancer, 25: 144 


,1929. 
, 1936. 
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and since then there had been gradually increasing swelling and slight tenderness 
of the left testicle. A moderate growth of pubic hair had occurred and there was 
slight enlargement of both breasts. The child was advanced in physical develop¬ 
ment. He was 51 inches tall and weighed 60 pounds. An orchiectomy Avas per¬ 
formed and an interstitial cell tumor of the left testicle AA’as found. He v r asseen 
2 years postoperathm and appeared to be a normally deA’eloping boy except that 
the enlargement of the breasts and groAA'th of pubic hair had persisted as before 
operation. 

Werner et al. 6 from St. Louis in 1942 reported a case of a 6 year old boy with 
macrogenitosomia, pubic hair and an adult male Amice. He \\ r as 6 inches taller 
and 20 pounds hearder than normal for his age. The muscles Avere oA'erdcA'eloped 
and firm. Roentgenograms shoAved advanced bone de\mlopment. The right testis 
was enlarged. This AA r as removed and AA’as diagnosed as an interstitial cell tumor. 
Three and one half months postoperathm there Arms regression of the abnormally 
deA'eloped secondary sex characteristics. 

MelicoAv et al." in 1949 reported a case of a 5 year old boy Avith precocious 
sexual development. The Amice Avas adult male in character. Pubic hair Avas pres¬ 
ent and the child appeared older than his stated age. The penis and scrotum Avere 
of adult size. A large right testis Avhich did not transilluminate was present. 
This Avas removed and a diagnosis of interstitial cell tumor was made. No regres¬ 
sion AA’as noted after 6 months. 

The folioAving 3 cases also appeared in Melicow's reAdew of the subject in 1919. 
We AA-ere unable to find any other reference to them in the literature. 

1) The case of Masson’s in 1941 was that of a 9 year, 7 months boy avIio ap¬ 
peared to be 18 or 19 years of age. The penis \A*as enlarged and hair AA’as present 
on the chest, axilla and pubis. The Amice AA’as adult male in character. A left 
orchiectomy Avas performed and an interstitial tumor AA r as found. Fo11oaa’-up ex¬ 
amination revealed metastases to the liver. This case represents the only reported 
malignant tumor found in children. 

2) Rezek in 1943 had a 10 year old boy who appeared to be 18 and Avas heaAy 
muscled. The penis Avas enlarged and the Amice AA’as adult male in character. 
Hair AA’as present on the chest, axilla and pubis. The left testicle Avas remoA’ed and 
an interstitial cell tumor Avas found. No report on the follow up was available. 

3) W. D. Anderson in 1946 reported a case of a 6 year old boy avIio smoke 
cigars and was heardly muscled. He had axillary and pubic hair. A right orchiec¬ 
tomy AA r as performed and a yellow-gray oval tumor Avas found. The main symp¬ 
toms regressed after operation. 


DISCUSSION 

The gross appearance of interstitial cell tumors is usually characteiistic. The 
size of the tumor is A’ariable. In most cases, the groAvth is surrounded bj’ a bbrous 
capsule and is nodular and yellow-broAvn in color. In carcinoma ta here ce u ai 
differentiation is less advanced the color may be blue-gray, as in Masson s case. 
The yelloAV-broAA-n color is due to the lipids contained AA’ithin the cells. 

6 Werner, A. A., et al.: J. Clin. Endocrinal., 2: 527, 1942. 

I SS.Tr*. P . «.»*> * —•* *». 
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Microscopically the tumor consists of large polyhedral cells. These are found 
in sheets or lobules separated by a collagenous stroma. 

The cytoplasm in the more differentiated cells is loaded with brown granules, 
thought to be waste pigment, and crystalloids of Reinke, which are rod shaped 
bodies with rounded or pointed ends. The latter are not always present. 1 he cyto¬ 
plasm also contains mitochondria and refractilc bodies. 

The nucleus is large and usually spherical and contains one or two large 
nucleoli and numerous coarse granules. Binuclcatc cells are not uncommon and 
multinucleated cells may be found. 

Up to the present time there has been no definite criteria for the differentia¬ 
tion of normal states of the interstitial cells from hyperplasia. Too little has been 
known of normal variations in the interstitial cellular component of the testicle 
for a clear cut division. It is believed that hyperplasia may be due to the di¬ 
minished spermatogeneses which takes place in chronic diseases, injury, castra¬ 
tion, cryptorchidism, exposure to x-ray or radium emanations, environmental 
changes or drug administration. The number of interstitial cells from fetal life 
to senility tend to correspond inversely with changes in spermatogenesis. How¬ 
ever, in evaluation of hyperplasia, one must realize that large collections of inter¬ 
stitial cells are not necessarily pathologic nor does the presence of multinucleated 
cells or cells in the tunica albugines and epididymis indicate invasion. 

Except for the presence of metastases no definite criteria for the determination 
of malignancy has been found. Mitoses and cell irregularity have been noted in 
hyperplasia and benign tumors as well as in carcinoma. .-Vs a matter of fact, two 
of the reported cases of careinoma s - 9 failed to reveal any mitotic figures. 

The hormonal changes resulting from interstitial cell tumor of the testes are 
very interesting. Between the seminiferous tubules of the testicles in the loose 
connective tissues are the interstitial cells or cells of Leydig. These may occur 
alone or in clumps. It is generally believed that testosterone, which is necessary 
for the development of the male secondary sex characteristics and sexual in¬ 
stincts, is derived from these cells as an internal secretion. In the normal indi¬ 
vidual these cells do not function actively until puberty, at which time the}' are 
stimulated by the luteinizing hormone of the anterior lobe of the pituitary and 
cause development of secondary sex characteristics. 

In the male the urinary excretion of 17-ketosteroids appears to be dependent 
upon the activity of the adrenal cortex and the testes. These urinary 17-ketoster- 
oids can be separated into two groups, the alpha and the beta, depending upon 
the spacial configuration at the C-3 and C-ll positions. The adrenal cortex is 
presumed to be the sole source of dehvdroisoandrosterone, one of the members 
of the beta fraction. A change in the quantitative excretion of dehydroisoandros- 
terone and the resulting change in the beta fraction is therefore generally indica¬ 
tive of adrenal cortical mal function. 

On the other hand, the interstitial cells, or cells of Leydig, are presumed to 
produce androgens which contribute to the excretion of the alpha 17-ketoster¬ 
oids. Hypofunction of these cells does not necessarily lower the amount of 17- 
ketosteroids excreted below normal levels since the spread of normal excretion is 

5 Masson, P.: Rev. Canad. de biol., 1: 571, 1942. 
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rather broad and the adrenal cortex produces the predominant amount of this 
material. There also exists the possibility that the adrenal cortex becomes stimu¬ 
lated and produces more of the 17-ketosteroids when hypofunction of the inter¬ 
stitial cells occurs. 


Hypersecretion of testicular androgens results in an increased output of 17- 
kestoteroids. In Venning’s 10 case the 17-ketosteroids rose to 1015 mg./24 hour 
sample of urine. There were extensive metastases present and these could account 
for the greatly increased excretion. 

The urinary 17-ketosteroid findings in the case reported are difficult to ration¬ 
alize. We have been unable to determine the cause of the markedly increased 
excretion of alpha and beta urinary 17-ketosteroids postoperatively. Initially 
the possibility of increased metastatic activity was considered. However, the 
decline in both fractions over a 4 month period seem to preclude this possibility 
and indicate that further research into the metabolism of adrenal and testicular 
hormones must be undertaken before the answer to this problem can be found. 

The symptomatology exhibited by the 10 cases of interstitial cell tumor found 
in children is very interesting. All showed macrogenitosomia, pubic hair, adult 
male voice and accelerated bone and muscular development. The age of onset of 
symptoms ranged from 4 years to 5jy> years. In the case we are reporting 
the onset of symptoms occur at the age of 3 in the form of frequent erections, 
macrogenitosomia, pubic hair and accelerated bone and muscular development. 
No mention was made of voice changes until age 11. 

Following the removal of the involved testicle, there was regression of hir¬ 
sutism in 4 cases and reversion of voice change in two. The remaining cases 
showed little or no regression. Orchiectomy was not performed in our case until 
age 20 and the only change noted occurred in the urinary 17 -ketosteroid de¬ 
termination. There was a rapid rise immediately postoperative and follow-up 


determinations have shown a gradual decline. 

Treatment consists of orchiectomy and careful follow-up examinations whic i 
should include urinary 17-ketosteroid excretory studies. Since metastases oc¬ 
curred after 9 years in Masson’s case, it seems that patients with interstitial cell 
tumors should be observed for at least 10 years. This is especially important if 
in the original growth some of the seminiferous tubules were destroyed. 


SUMMARY 

The first case in the literature of bilateral interstitial cell tumor of the testes 
manifesting precocious puberty at age 3 is reported. 

A follow up from age 3 to 20 is presented. 

A review of the literature of 10 cases is reported. 

A discussion of the pathology, physiology, symptomatology and treatment v as 
made. 

The authors express their thanks to Dr. A. Wilmont Jacobsen, Clinical PJ° 
fessor of Pediatrics, University of Buffalo, School of Medicine for valua e sug 
gestions concerning this case. The patient was under Dr. Jacobsen s supei \ ision 
while at the Buffalo Children’s Hospital. 

10 Venning, E. H.: Rev. Canad. de biol., 1: 571, 1942. 
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THE INTRARENAL PRESSURE DURING 
DIURESIS AND ANTIDIURESIS 

H. G. SWANN’, J. M. I’RINE, B. R. KING and JAMES S. LOWRA 

From the Carter Physiology Laboratory. Uniicrsity of Texas School of Medicine, 

Gaheston, Texas 

Winton (1933) lias reported that the intrarenal pressure rises during diuresis. 
His method of measuring intrarenal pressure entails the determination of the 
ureteral pressure which just slows the flow of urine out of the kidney, d his 
method, however, appears somewhat indirect: with more direct techniques, we 
(Montgomery, Davis, Princ and Swann, 1950; Swann, Ilink, Ivoester, Moore 
and Princ, 1952) have found the intrarenal pressure to he normally at 25 mm. 
Hg, rather than at 10 mm. as reported by Winton (1937). Using the new tech¬ 
niques, the problem of the intrarenal pressure during diuresis has accordingly 
been re-investigated. 

METHODS 

To measure intrarenal pressure (to be abbreviated 1RP), the transduced 
equilibrium method of Swann, Montgomery, Davis and Mickle (1950) was used. 
A diagram of the apparatus is shown in figure 1. A cannula (actually a 20-gauge 
needle) with lateral holes is thrust into the renal parenchyma. This is connected 
with a nearly isometric manometer which is stretched with a small volume of 
saline (about 5 cmm.). The manometer is then allowed to discharge its contents 
through the cannula and into the kidney tissue. As the manometer forces fluid 
into the kidney, its pressure rapidly falls; when it stops discharging fluid, the 
pressure in it is presumed equal to the IRP. Because it has recently been shown 
that the intrarenal venous pressure is also 25 mm. Ilg (Swann, Hink, Ivoester, 
Moore and Prine, 1952), the validity of our present method of measuring intra¬ 
renal pressure has received strong confirmation. 

Two improvements have been made in the apparatus since it was first de¬ 
scribed. The stop-cock by which the pressures in the system are controlled tends 
to leak. But since fluid must escape from the system only out of the cannula, such 
a leak invalidates any measurements taken. It was found that a mercury-sealed 
cock effectually rectified the tendency to leak. Therefore, the stop-cock itself and 
all its three entrances were filled with mercury. A reservoir to collect the small 
volume of mercury that accumulates with each discharge of the apparatus was 
also found desirable. 

Both anesthetized and unanesthetized dogs were employed. The anesthetic 
was sodium pentobarbital. One kidney was exposed and a ureter cannulated; then 
the IRP and urinary flow rate were ascertained during an induced diuresis. The 
carotid arterial blood pressure was also usually measured during the experi¬ 
ment. To study diuresis without anesthesia, female dogs were prepared: the right 
kidney was removed surgically and the left kidney explanted to a subcutaneous 
position in the flank. After a month or more of recovery, the dogs having mean- 
Accepted for publication March 14, 1952. 
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while been trained to lie quietly, the urinaiy flow rate and IRP were determined 
simultaneously during diuresis. The needle cannula used to measure IRP was 
thrust through the skin and into the renal parenchyma. To measure urine flow, 
the dog’s bladder was catheterized. In some of these dogs, the IRP during pitui- 
trin antidiuresis was also ascertained. 

In many of the experiments on anesthetized dogs, the pressure in the renal 
arcuate veins was also ascertained. This measurement, as discussed above, has 
recently been found to furnish good confirmation of the measurements made 
by the transduced equilibrium method, for the two, when taken simultaneously, 
agree well in a variety of experimental conditions. For the sake of completeness, 
therefore, it was occasionally used in these experiments on diuresis. 

V* 



Fig. 1. Apparatus for measuring tissue pressure. Manometer B is stretched ! P J 
stop-cock S to mercury column It. Then stop-cock is turned 90 clockwise a 
manometer allowed to discharge. It pushes small volume of mercury >>Ao collect £■ ® e 
voir C which in turn forces small volume of saline into kidney through needle i . 
in manometer is registered optically by mirror M and film F. 

RESULTS 

A. Anesthetized dogs. Figure 2 shows a typical experiment, including measuie 
ments of blood pressure, urinary flow, intrarenal pressure and rena arcua e 
venous pressure during a urea-induced diuresis. The urea was gi\en mi ate 
nously; it caused a 12-fold increase in urine flow; the peak mine ow was 
ml./min. at 15 minutes. After a brief hypotension, due to the toxic e ec 
suddenly injecting concentrated urea solution, the blood pressuie etee o 
about the preinjection level. The intrarenal pressure and the aicuate \ei 
pressure agreed well: both rose sharply to about 60 mm. Hg as tie line 
veloped. Then they fell slowly to the preinjection level after 15 minutes, 
latter fall occurred in spite of the continuing diuresis. 

Table 1 shows the data for 20 anesthetized dogs, given intravenous, ci 
injections of glucose, urea, sodium sulfate or saline. Although there was 
able individual variation in reaction, nonetheless all follow ec t ie geneia 
described in the protocol of figure 2: little or no change in ooc pi essu > 
a brief period of toxic hypotension, about a 10-fold rise m unne ow , 
rise in IRP to 50-00 mm. Hg, the,, a fall in the latter, often before, the^bs«w ^ 
of the diuresis. In table 1, these data are summarised, with ™ 
flows and IRPs indicated. The highest urine flow usually 

after the peak IRP had been observed. In the last column t jt 

of peak IRPs is shown. In a few dogs, the IRP did not nse «iter 
rose abruptly to about twice the control value. In 4 o 
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IRP exceeded 70 mm. Hg; in one it rose to 92 mm. Ilg. As previously mentioned, 
arcuate venous pressures were also measured in occasional experiments, fliej 
agreed well with the simultaneously measured IRPs. 



Fig. 2. Effect of urea diuresis on intrarenal and arcuate venous pressure 


Table 1. Effect of diuresis on intrarenal pressure 


OlCRETlC'flNTRAVE_\OL S) 

s*o. or 

DOCS 

V\ ER \GE UR1VE rLOW , 
ML./MIV. 

wervgeIRP, j 

MM. Hg 

i 

, RANGE or rE 
! IRPs, MM. Hg 

1 . | 
Prein- 
jection 

At peak 
diure<is ’ 

Prein¬ 

jection 

] At peat 

1 IRP 

Xa Pentobarbital 

Glucose, 1 gm./Kg. 

1 __ 

7 

1 .i i 

i.i | 

25 

i 50 

3S-73 

Urea, 1 gm./Kg. 

6 

2 

l.i 

25 

5S 

1 21-S7 

Xa;SO|, 2 gm /Kg. 

3 

,i ; 

2.2 

20 

1 4S 

' 34-72 

.9% XaCl, 20 ml ./Kg. 

4 

,i 

.7 

i 31 

1 62 

i 

1 46-92 

Enanesthetized 

Glucose ' 

7 

.4 

3.1 

22 

' 22 

■ 9-40 

Urea >same doses 

3 

.6 

2.6 

15 

1 16 

; 12-25 

9% XaClJ 

2 

1.4 

1.6 

2S 

1 32 

’ 20-43 

Water, per os, 40 ml./-Kg- 

14 

.4 

4.1 

‘ 20 

i 31 

1 20-46 


B. Unancsthelizcd dogs. Diuresis in the anesthetized dogs causes, as shown 
above, a sharp rise in IRP. But by contrast, in the absence of anesthesia, diuresis 
does not cause any noteworthy change in IRP. Table 1 assembles the data for 
26 experiments, performed at different times upon a group of 5 dogs with kidnev 
explants. Glucose, urea or saline, given intravenous^- at the same dose levels 
as used on anesthetized dogs, invoked a considerable diuresis in these animals- 
greater absolute flows, in fact, than with the anesthetized animals. But the 
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while been trained to lie quietly, the urinary flow rate and IRP were determined 
simultaneously^ during diuresis. The needle cannula used to measure IRP was 
thrust through the skin and into the renal parenchyona. To measure urine flow, 
the dog’s bladder was catheterized. In some of these dogs, the IRP during pitui- 
trin antidiuresis was also ascertained. 

In many of the experiments on anesthetized dogs, the pressure in the renal 
arcuate veins was also ascertained. This measurement, as discussed above, has 
recently been found to furnish good confirmation of the measurements made 
by the transduced equilibrium method, for the two, when taken simultaneously, 
agree well in a variety of experimental conditions. For the sake of completeness, 
therefore, it was occasionally used in these experiments on diuresis. 



Fig. 1. Apparatus for measuring tissue pressure. Manometer B is stretched by opening 
stop-cock S to mercury column R. Then stop-cock is turned 90° clockwise and stretched 
manometer allowed to discharge. It pushes small volume of mercury into collecting reser¬ 
voir C which in turn forces small volume of saline into kidney through needle N. Pressure 
in manometer is registered optically by mirror M and film F. 

RESULTS 

A. Anesthetized dogs. Figure 2 shows a typical experiment, including measure¬ 
ments of blood pressure, urinary flow, intrarenal pressure and renal arcuate 
venous pressure during a urea-induced diuresis. The urea was given intrave¬ 
nously; it caused a 12-fold increase in urine flow; the peak urine flow was 1-9 
ml./min. at 15 minutes. After a brief hypotension, due to the toxic effect of 
suddenly'' injecting concentrated urea solution, the blood pressure leveled off at 
about the preinjection level. The intrarenal pressure and the arcuate venous 
pressure agreed well: both rose sharply to about 60 mm. Hg as the diuresis de¬ 
veloped. Then they fell slowly to the preinjection level after 15 minutes. The 
latter fall occurred in spite of the continuing diuresis. 

Table 1 shows the data for 20 anesthetized dogs, given intravenous, diuretic 
injections of glucose, urea, sodium sulfate or saline. Although there was considei- 
able individual variation in reaction, nonetheless all followed the general pattern 
described in the protocol of figure 2: little or no change in blood pressure, after 
a brief period of toxic hypotension, about a 10-fold rise in urine flow, a sharp 
rise in IRP to 50-60 mm. Hg, then a fall in the latter, often before the subsistence 
of the diuresis. In table 1, these data are summarized, with maximum urine 
flows and IRPs indicated. The highest urine flow usually occurred some minutes 
after the peak IRP had been observed. In the last column of the table, the range 
of peak IRPs is shown. In a few dogs, the IRP did not rise greatly; in most it 
rose abruptly to about twice the control value. In 4 out of the 20 dogs, the pea 
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IRP exceeded 70 mm. Ilg; in one it rose to 92 mm. Ilg. As previously mentioned, 
arcuate venous pressures were also measured in occasional experiments. They 
agreed well with the simultaneously measured IRPs. 



Table 1. Effect of diuresis on intrarcnal pressure 


diuretic’(intravenous) 

no. or 

DOCS 

WERACE URINE TLOW, 
ML./lfl V. 

AtFRtcr. IRP, 
sill. Hg 

R VNCE or PE\K 
IRPs, MM. Hg 

Prcin- | At peak 

1 jcction 1 diuresis 

Prein- I At peak 
jection ' IRp 

Na Pentobarbital 

Glucose, 1 gm./Kg.. 

Urea, 1 gm./Kg. . ... 

Xa?SO,, 2 gm./Kg. 

.9% XaCl, 20 ml ./Kg. 

7 

G 

3 

4 

,i 

.2 

.1 

1 

1.1 

1.1 

2.2 

- 7 

25 

25 

20 

31 

50 

5S 

4S 

62 j 

3S-73 

21-S7 

34-72 

46-92 

Unanesthetized 

Glucose 1 

Urea >same doses 

.9% XaClJ 

Water, per os, 40 ml./Ivg. 

7 

3 

2 

14 

• 4 
.6 

1.4 

.4 

3.1 

2.6 

1.6 

4.1 

22 

15 

28 

20 

22 

16 

32 

31 

9-10 

12-25 

20-43 

20-46 


B. Unanesthetized dogs. Diuresis in the anesthetized do-s causes ns 
above, a sharp rise in IRP. But by contrast, in the absence of anestS' ^ 
does not cause any noteworthy change in IRP. Table 1 assembles the 
26 experiments, performed at different times upon a group of 5 W. tif-n W 
explants. Glucose, urea or saline, given intravenously at the same H ^ 7 

as used on anesthetized dogs, invoked a considerable diuresis inTh ^ 
SM,6r abSOl " t,! Sras ' ™ f “‘. *"» "*h the anesthetized 
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IRP did not rise sharply as before. A few dogs experienced slight rises, a few 
slight falls in IRP. On the average, as the table shows, the diuresis was not ac¬ 
companied with any change in IRP. 

Water, given by stomach tube, was also tested (table 1). It invoked a great 
diuresis; it also caused on the average a rise in IRP of 11 mm. Hg. This increase, 
however, is small; it was also inconstant, taking place in onR 10 of the 14 ex¬ 
periments. We may therefore conclude that the tendency for the IRP to rise is 
small and insignificant. 

C. Antidiurcsis. In seven experiments, at the height of a water-induced diure¬ 
sis, the dogs were injected subcutaneously with 0.5 ml. of pituitrin (pituitrm 
(S), 10 international units). This caused an abrupt drop in urine flow from the 
observed preinjection level of 5.2 ml./min. to a level of 0.6 ml./min. some 10 min¬ 
utes later. During this time, the IRP fell on the average from its mildly elevated 
level of 36 mm. Hg to 30 mm. Again, the data were unconvincing. During strong 
antidiureses, it is clear that although a fall in IRP occurs, it is small and insig¬ 
nificant. 


DISCUSSION 

The very high interstitial pressure at which the kidney can operate is note 
worthy. Even though its interstitial pressure is 70 mm. Hg, it functions satis 
factorily as shown bj r the observation that urine is still formed. The tenseness o 
the kidnej'' when diuretic is equalled, to our best knowledge, by only one ot er 
organ in the bod 3 r , viz. the eye in glaucoma, when intra-ocular pressures o 6 
mm. Hg are reached. Even maximally tensed muscles do not often have intei 
stitial pressures much greater than 50 mm. Hg (Wells, Youmans and Mi e *> 
1938). Another facet of this fact of operation at very high tissue pressures is 0 
be found in the data on “maximum ureteral pressures”: the ureteral piessuie 
required to stop urine flow during diuresis is about 70 mm. Hg (Winton, t • 

In experiments with anesthetized dogs, it has long been known that tie 'i 
ney swells during diuresis (Winton, 1937). Brodie (1914) states that it maj m 
crease 30 per cent in size. Furthermore he reports that the tubules aie giea } 
dilated. With dilation, the intratubular pressure would also presumably use, an 
this has, in fact, been observed qualitatively by Walker and Olivei (1941) v 6 
cannulating renal tubules with a micropipette. Because the lumen o ea 
tubule becomes greater, but usually not its outside diameter, Bio le iea ®? 
that each tubule increases in length and that this is responsible foi t e sve 
in total renal size. It is the total swelling which we are indirectly measunng' 
the present technique; one would expect the swollen kidney to hax e a m 
stitial pressure. The IRP does not, however, increase during diuresis in t ie 
anesthetized dog. We may therefore deduce that the kidney in t is cncum 
is not inflated with urine and does not swell. 

We have shown that the kidney is inflated with blood, emi a g 
being contributed by the cardiac pump (Swann, Moore and i' on S™ ’ ’ 

Swann, 1952). The present experiment, along with 
that it majr also be inflated with glomerular filtrate an un 
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with these inflations, the question arises: why does not the inflating fluid, he it 
blood or glomerular filtrate, drain off at once? What holds it back from running 
out the appropriate effluent? In the ease of the blood inflation, we have shown 
that there is a sudden pressure drop in the vascular system just at the arcuate- 
interlobar junction of the renal veins (Swann, I link, ICocster, Moore and 1 line, 
1952). Presumably, therefore, a strong resistance—perhaps a constriction—will 
be found at this junction; we already suspect that it is similar in structure to 
the resistance that appears to reside in the vortex veins of the eye (Swann, 
1952). The same course of reasoning must be applied to the renal tubular system: 
in the normal kidney, the intrarenal pressure would collapse the tubules unless 
intratubular pressure exceeds IRP. Since intrapclvic pressure is close to zero 
(Lucas, 190S), the pressure in the tubular system must drop from 25 mm. Ilg 
to about zero at some point above the epithelial lining of the pelvis. In the case 
of the diuretic (anesthetized) kidney, the pressure must drop from 55 to zero at 
some point. Where this point is or what its morphology is we do not yet know. 

The difference between anesthetized and nnanesthetized dogs in this reaction 
is still difficult for us to explain. It is not due to ureteral cramp or constriction, 
because in many of the experiments with anesthetized dogs, a ureteral catheter 
reaching into the renal pelvis, rather than a ureteral cannula, was employed. 
Even with this technique high IRPs were observed. The difference might be 
related to the oliguria that is so characteristic of deep anesthesia (Smith, 1951). 
But there are two drawbacks to this interpretation. First, an afferent arteriolar 
resistance is apparently responsible for some of the oliguria of anesthetized dogs 
(Smith, 1951). This should result in a low IRP, just as does epinephrine injec¬ 
tion (Swann, 1952a). But the IRP during anesthesia is not low: it is 20 mm. Hg, 
compared with 25 mm. for unanesthetized dogs (Montgomery, Davis, Brine and 
Swann, 1950). Secondly, pituitrin antidiuresis is responsible for some of the oli¬ 
guria of anesthetized dogs, as shown by de Bodo and Prescott (1945). But this 
type of antidiuresis has no effect on IRP, as shown experimentally above. For 
these two reasons, the recognized oliguria of anesthesia does not appear related 
to the genesis of the high IRPs here reported. 

At present, we suspect that the constriction in the tubular system, which has 
been postulated above, is, for some unknown reason, stronger during diuresis of 
anesthetized animals. It would not be strong enough to hinder slow urine flows 
but would, during anesthesia, be strong enough to hinder profuse urine flows' 
As table 1 shows, the highest IRPs were observed when urine flows were medium 
not high; the postulated constriction, therefore, probably prevented the anes¬ 
thetized dogs from experiencing the profuse urine flows which were observed in 
dogs without anesthesia. In the later, the urine can readily escape, but during 
anesthesia the urine cannot readily escape, and hence the kidney is inflated and 
the IRP increases.* 


The present experiment is of considerable interest when considering fh e 

* It should be noted that only one kidney was secreting urine in the anestheti 7 <>u , 

whereas m the unanesthetized animals-unilaterally nephrectomized as they tere ?} S ’ 
single kidney left had compensated so that it was roughly equal to two ." 6 rw le 

gaard, 1949). This fact considerably confuses the interpretation offered above* S ^ Ioust “ 
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dynamics of flow of glomerular filtrate through the kidney. What forces cause 
flow down the tubule? This has always been a thorny problem. Winton (1937) 
suggests that modern theories of renal function demand a pressure head of 125- 
180 mm. Hg in Bowman’s capsule to force fluid down the tubule and out the 
papilla. This borders on the absurd; it is, as Winton points out, due to our ig¬ 
norance of renal physiology. * In the present experiment with anesthetized dogs, 
the intrarenal pressure rose to about 55 mm. Hg, accompanying the tubular in¬ 
flation. This pressure was, we believe, caused ultimately by the blood pressure 
(that is by hydrostatic pressure from the heart), since without blood pressure, 
no urine would be formed to inflate the tubules. If to 55 mm. Hg we now add a 
plasma protein osmotic pressure of 25 mm. Hg, the pressure that the heart 
must furnish, in order for these diuretic kidneys to excrete urine, is about 80 
mm. Hg. But this, of course, is close to the diastolic blood pressure we hate 
already used up, as it were, most of the available pressure from the cardiac pump, 
and there is very little left over to drive the glomerular filtrate down the tubule. 
The implication is that flow of glomerular fluid from capsule to papilla has, m 
these diuretic dogs, only an exceedingly small frictional resistance. Undou t 
edly the process of re-absorption draws fluid down the tubules somewhat an 
thus aids fluid movement. But during diuresis the main resistance to flow ap 
pears to be the intratubular pressure. Glomerular filtrate, then, dilates the tu u e ® 
strongly; and once this is done, the filtrate apparently flows down the tubule "i 
only a minimal propulsive force. 


CONCLUSIONS 

Profuse diuresis in pentobarbitalized dogs, induced by intravenous glucose, 
urea, sodium sulfate or saline, causes an abrupt rise in the intrarenal P’ ess |“® 
from the normal of 25 mm. Hg to about 55 mm. This rise usually prece es 
maximum urine flow and subsides before the diuresis stops. The diuiesis a 
causes a rise of similar magnitude in the renal arcuate venous pressure, 
response of unanesthetized dogs to diuresis is in sharp contrast, gucose, > 
saline or water diuresis caused only insignificant rises in intiaiena pies ■ 
Pituitrin antidiuresis also was not accompanied noth significant change in m 

renal pressure in the unanesthetized dogs. • 

The inflation of the kidnej' with glomerular filtrate and uime, wnc ' 
directly measured in these experiments on diuresis, is discusse , as is 
of glomerular filtrate down the tubule. 
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RENAL ARTERIOGRAPHY: REPORT OF A PERCUTANEOUS 
METHOD USING THE FEMORAL ARTERY APPROACH 
AND A DISPOSABLE CATHETER 

E. CONVERSE PEIRCE, 2nd and WILLIAM P. RAMEY 
From the Department of Surgery, U. S. Marine Hospital, Baltimore, Md. 

Renal arteriograph}' appears to be of definite diagnostic value but has never 
been very popular. 1 ’ 2 - 3 The translumbar technique described by dos Santos, 
Lamas and Pereira Caldas in 1929 4 has been eminently satisfactory in some hands 
and has been used many hundreds of times. 2 - 5 Although complications are fie- 
quent in animals 6 this is not the case in humans. 2 - 7 The technique, however, is a 
rigid one: careful and restricted patient placement is necessary, once the needle 
is inserted the locus of dye injection cannot be varied, initial roentgenograms 
may not be satisfactory, and repeated pictures are frequently not possible. 

In 1941, Farinas experimented briefly with a catheter method using a femora 
artery “cut down.” 8 He soon abandoned this in favor of injecting the dye at hig j 
speed through a femoral artery eanula agairrst the current of blood 3 as describee 
earlier by Castellanos and Pereiras. 10 This “counter-current” method has been 
improved by Freeman et al." but cannot be seriously considered a satisfactory 
method of renal arteriography. The same may be said for attempts to a &P 
angiocardiography to renal study. 12 More recently, the femoral artery cat e er 
method has beerr revived fry' Helmsworth, McGuire and Felson 13 who use a ai 0 e 
bore polyethylene tube introduced by a “cut-down” and by Goodwin, Scat tno 
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and Scott* v.ho pa-- their catheter by way of a branch of the dr op femoral artery. 
The-e newer catheter method- are more ver-atile tlian the tran-ltirnbar procedure 
but are unduly time con-timing and porhap- dangerous. 

It i- the purpo-e of thi- paper to report a method of arteriography that i- a 
real advance in simplicity, ver-atility, and probably in safety al-o. A large bore 
(12 or 1-1 gauge; hvpodermic needle b introduced through the .-kin into the fem¬ 
ora! artery. By way of thi- needle a polyethylene catheter i- pa--ed to the de-ired 
level in the abdominal aorta and roentgenogram- are taken after simple hand 
injection of radiopaque im-dinin with att ordinary syringe. Hepeaterl picture,- 
rnav be taken with the catheter tip and patient repo-itioned a- de-ired. It i- 
po--ible. for in-tance t to prevent the often confusing injection of the celiac avi-. 
< )n!y hwal ane-tfie-ia i- u-cd and ha-te i- unnece.--ary at any -tage. A -ingle 
phy-ieian i- requir'd. and since at completion only a needle puncture remain-, 
there i- almo-t no morbidity. Roentgenogram- obtained are technically very 


T iisM. 1. Sj/"‘ifio/itiort> of poly*lityl/n' rolhtltr>* fo' nb'lomin'il tirUrio'jrnphit. 


XMCTtxV < 


c/> t' 1 

• MT.tr* 


t It 1 

• rc.tr: 


i mu. ■ io 


13 gauge 


lurid'* diatr.'-t' r 0 057 in. 13 g »tig<* or It IS triage 30 v.Ire gauge 
Out-id'* flnmetr r* 0 007 in. gauge -peeialf 
ly-rigth 25 inch"- 1 


12 gauge 


In-id'* diaim-!' r 0 053 in. 
Out-id'* (ii-.rrc u r. 007.3 in 
Iy-ngth 25 inch'- 


12 gauge or 13 17 gauge 37 wire gauge 

gauge -peejalf 


' Clay A.dara-. Co , «-t"riliz'*d \,y inmi'-rrion in 1:]'//! z'-phiran hydro'dilorid" for IS 
hour- The end- arc < ut on the t/ia-. 
f ri'andard 2 ir/' h. -hort ty-vel. 
t lilwii'-d to avoid piercing th" cal h«-t« r. 

‘ Tr.o trail, T 502 I.NK, Be.-ton. ir 5.in-on and Co. 


-ati-factory and there have b«'ti few failure- or complication- in our hand- iri 
2b ea-e-. Tin- method wa- fir.-t u-ed in dog.- in Ht !7 :: and in human- in ] 


MATf.t'.I U-s ASD METHOD 


'ITie technique t- described in detail because it j- a n exacting procedure. .Specifi¬ 
cation- of the variou- aneria! catheter- are given in table l, 'J'he larger catheter 
t- recommended except in .-Tnall or thin individual-. The patient j- prepared as 
for an excretory urograrn. Mild analgesia with morphine--ulphatei-recommended. 

It i- our practice to in-eri the catheter before the patient i- taken to the x-rav 
department. The thigh h abducWj, the groin .-hared. preparer] aseptjcaJJv, and 
drajK-d with towel-. Tlie ti.—ue over the upper femoral artery is infiltrated with a 
local anesthetic ag'-rit not containing a va-ocon.-trietor. A di-po-able polvethvl- 


! * ivirrc, I c 2nd IVrcut are-on- arterial catheterization in dogs with -facial reference 
to aortography Ann. nurg., 123:.755-557. l'Ol. J r " - 

-• Peirce, f, c 2nd pcrcutanwiu- arterial catheterization in man with so" rial refereme 
to aortography. surg. Gyres-, and Ole* , S3: 30 - 75 , V.i'A . 
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ene catheter is carefully inspected for kinks and discarded if any- are found. The 
catheter is fitted with a blunt needle (table 1) filled with dilute heparin in iso¬ 
tonic saline, and closed with a needle plug (Becton, Dickinson and Co. 417 A). 
The free beveled catheter end is passed through the stopcock and large needle to 
check their size and then withdrawn (fig. 1). A syringe half filled with heparin- 
saline is attached to the stopcock-needle combination and the needle is then 
advanced squarefy into the femoral artery, guided by its pulsations. It is easy to 
miss the artery during the insertion but accurate aim denoted by feeling the 
arterial pulsation directly' transmitted to the needle will generally avoid this. It 
is better to have the needle bevel cut the artery longitudinally rather than trans¬ 
versely, as less bleeding results. Care is taken not to withdraw the needle once it 
has entered the artery, since replacement may be made difficult by r blood leakage. 





Fig. 1. Equipment for renal arteriography consists 
drilled stopcock, 24 inches of polyethylene catheter, 
courtesy of Surgery, Gynecology and Obstetrics. 


of 12 or 14 gauge needle, specially 
blunt needle and needle plug. 


Unless blood pushes vigorously into the syringe, the needle is not in t e prope 
position. After correct needle placement, the stopcock is closed an t e sy r g 
removed. The catheter is started into the stopcock; this is then opene an 
catheter is slowly pushed into the artery for a distance of about. 6 t° -[ mc 
When resistance at the needle tip is encountered the catheter is never oice 
this may kink the tubing rendering it impossible to pass. If kinking occurs 
catheter is replaced with a new one. It may be withdrawn into t e neec e anc 
latter moved slightly if an attempt to insert the catheter is not success u ■ 
erally some practice is required before catheterization is came ou easi y. 
the polyethylene tube is properly placed, the neede is withdrawn. Pressure 
applied for several minutes over the site of puncture to preven ie \j er 
sistent slow bleeding may rarely require continued pressure u ’ ” lg bber - 

of the examination or during manipulation. The tube is clamped with a rubbe 
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shod hemostat, the blunt needle removed, the large needle and stopcock slid off 
the free catheter end, and the blunt needle reinserted. Final positioning is done 
after the needle is removed. By experience we have found that if there is about 
10 inches of catheter remaining outside, the intraarterial end will be in the proper 
position. This distance can be measured on the leg before the percutaneous 
catheter insertion to facilitate reaching the proper position. It is better to have 
too much catheter in the artery than too little, since partial withdrawal is very 
simple. A small sterile dressing is applied and the catheter securely taped to the 
patient’s skin. The catheter is kept filled with dilute heparin saline; a continuous 
drip is not necessary. 

Approximately 20 cc of 70 per cent diodrast is used for aortography but good 
pictures can be secured with as little as 10 cc. This is placed in a regular 20 ee 



Fig. 2. Catheter has been filled with 70 per cent diodrast and small puff of diodrast is 
seen at tip between first and second lumbar vertebrae. This is suitable location for pre¬ 
liminary film but tip will probably need to be located somewhat lower for pure renal in¬ 
jection. 12 gauge catheter. 


syringe and injected by hand over a period of three to five seconds, while the 
patient is performing the Valsalva maneuver,* the exposure being made just be¬ 
fore the end of injection. The patient is warned that he will experience some pain 
or burning during the injection and a feeling of warmth immediately afterwards, 
followed sometimes by fleeting pains in the lumbar region and rectum. The posi¬ 
tion of the catheter is always checked by a roentgenogram immediately before 
diodrast is given (fig. 2). The diodrast used for positioning the catheter serves 


, Fh ?, t0 te - n seco t', ds after the patient begins a forced expiratory effort against a closed 
glottis, there is usually a blood pressure fall and a slowing of the circulation which makes 

a heavier dye concentration possible. 11 uununnnicnmah.es 
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for a sensitivity test. Potter-Bucky films at 1/10 second, hard enough for bone 
detail, are suitable for aortography. Serial films have occasionally been made 
using a rapid cassette changer to study different phases of filling of the renal circu¬ 
lation (fig. 3). 

Withdrawal of the catheter after use usually results in momentary brisk bleed¬ 
ing and requires one precaution, firm continuous pressure at the site of puncture 
for at least five minutes. The groin is then inspected and if no hematoma is form¬ 
ing and free bleeding has stopped, a small dressing is applied to remain for 24 
hours. The patient is kept in bed for two to three hours after catheterization, fol¬ 
lowing which he resumes his preoperative status. 


Fig. 3. Normal renal arteriogram in 2S year old white man. Somewhat co g ■ 
tern on left because of injection of celiac axis. A, renal arteries alone are m] 
earlj' film. B, somewhat later film shows delineation of entire parenchyma. 1- g. g 
eter. 


RESULTS 

Examination of the abdominal aorta and its branches was undei taken in -6 
patients, in most instances to obtain renal arteriograms. Satisfactoi} fi ms vei 
secured in 25. In one case the catheter was passed to the bifui cation of t le aoi , 
but could not be advanced further and no film was made. In four instances, a 
initial attempt to pass a catheter failed but successful catheteiization vas carn 
out at a later date. We did not hesitate in occasional instances to use t ie 0 PP 0 -’ 
irtery immediately if an initial attempt failed. In a numbei of cases ms 
positive aid to diagnosis (fig. 5). It was possible to avoid con using m B o 
celiac axis when desired (fig. 4). 





Fig. •?. Renal arteriogram in a 40 year old Negro hypertensive. Correct positioning of 
tip and rapid injection of dye are shown in this technically e\cellent film. Aortic tortuosity 
is result of marked hypertension. Some barium i= present in colon. Diodrast (20 cc of 70 
per cent! and 12 gauge catheter were used. By courtesy of Sitrcrrij. Gi/neeolop’i mid Ob¬ 
stetric 



Fig. 5.'Arteriogram in a 20 year old white man. Renal studies were undertaken because 
of mild hypertension and right costovertebral angle pain. Evcretorv urographv failed to 
delineate right kidney and no right ureteral orifice was seen on cystoscopy. Renal arterio¬ 
gram indicates absence of right kidney. Hepatic, splenic, mesenteric and adrenal ->rteries 
are very well shown. 12 gauge catheter was inserted by way of left femoral arterv. 
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Arteriography was generally completed in 45 minutes to 2 hours but on a few 
occasions was more prolonged. The procedure, always completed without general 
anesthesia, was essentially painless except for brief discomfort following the dio- 
drast injection. This was seldom enough to prevent repeated injections. Nausea 
and vomiting were infrequent. With the exception of two of the three patients 
noted below, ambulation was allowed within tiro to three hours. The minor 
ecchymoses occasionally noted were almost without discomfort. 

Significant reactions occurred but three times. One patient became hysterical 
following a diodrast injection and brief psychiatric treatment became necessary. 
A second patient developed an arteriovenous fistula between the femoral artery 
and a branch of the saphenous vein. This was noted 27 days after catheterization 
and was repaired under local anesthesia. The third patient had an abrupt fall in 
blood pressure following injection of 20 cc 70 per cent diodrast although the 
test injection had been without noticeable effect. The situation was at no time 
serious and pressure was restored to normal levels with several small injections 
of adrenalin. 


DISCUSSION 

Advantages of 'percutaneous arterial catheterization. Percutaneous insertion ap¬ 
pears to be a safer and simpler method of introducing a catheter into a large 
artery than surgical “cut-down” and no thromboses, infections, or secondary 
hemorrhages occurred in our hands. The equipment required for the procedure 
is simple and inexpensive. A thin walled polyethylene catheter has an adequate 
volume flow for contrast arteriography -when hand injected diodrast is used. No 
special injecting apparatus need be emplojmd. The single physician performing 
the procedure may be protected from radiation exposure by being at a distance 
from the x-ray field. Since d} r e is injected against the blood current, thereby 
slowing it, only small volumes of contrast medium need be used and repeated 
pictures may be secured safely in different positions in the unanesthetized pa¬ 
tient. The percutaneous method of arterial catheterization is also adaptable to 
intra-arterial transfusion and direct arterial pressure studies. 

Disadvantages of percutaneous arterial catheterization. The disadvantages of the 
percutaneous catheter technique for abdominal arteriography are not many, 
considerable degree of skill is necessary to pass the catheters and occasional \ 
this is not possible. The vessels may be deformed so that passage of the catheter 
is arrested and arteriography cannot be carried out at the optimum level. T e 
position of the catheter tip must be absolutely identified bj r a check film. Some 
practice is required in injecting dye since this must be done as rapidly as possi > e 
if excellent films are to be obtained. Unless proper care is exercised throughou 
the procedure, sizable hematomas may easily result. If surgery is contemp atec 
soon after the procedure it is advisable, if possible, to perform the aiteriogiam 
on the opposite side because of occasional iliac tissue discoloration. 

Possible complications of percutaneous arterial catheterization. Hemon rage an 
hematoma formation: A palpable swelling was relatively infrequent bu 1S 
coloration of skin was present in manj'. Discoloration of the iliac region was 
noted once at operation. 
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Kinking of catheter during insertion: This occurs when passing the catheter 
against resistance or a deformed vessel. Usually it. necessitates using another 
catheter, but is easily avoided with proper technique. 

Shearing of the catheter: This is a possible danger with inexpert handling of 
the catheter but has not occurred in any of our cases. 

Thrombosis of the femoral artery: Arterial spasm of several hours’ duration 
simulating thrombosis has been noted several times but no thromboses have 
occurred. Thromboses have been reported with “cut-downs” on the femoral 
artery. 11 

Arterial rupture from catheter tip: This has been reported by Goodwin, Scar- 
dino and Scott using a heavy ureteral catheter 1 but none have occurred in our 
series. Injection should never be done until the catheter tip is in the aorta or iliac 
artery. 

Danger of opaque media injection: Hypersensitivity reactions to diodrast 
occur occasionally and sometimes result in death. 16 We noted one episode of hypo¬ 
tension easily treated with adrenalin. Patients should be tested for sensitivity and 
the usual drugs to combat reactions should be available. 

Formation of an arteriovenous fistula: This unusual complication resulted 
once, and must be considered most unlikely. 

SUMMARY 

A simple and versatile method of renal arteriography is reported. Contrast 
medium is injected into a polyethylene catheter inserted percutaneously by way 
of a femoral artery to the required aortic level. Successful abdominal aortagrams 
have been carried out in 25 cases. Failures and complications have been infre¬ 
quent. The roentgen films obtained are frequently superior to those obtained by 
better known techniques. 

■' Pendergrass, E. P., Chamberlin, G. W., Godfrey, E. W. and Burdick, E. D.: A survey 
of deaths and unfavorable sequelae following the administration of contrast media Am T 
Roentgenol., 48: 741-7G2, 1942. * ‘ ‘ 
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PERIDURAL ANESTHESIA 

A. SILVA DE ASSIS 

From the Department of Urology, University of Minas Gerais Medical School 

Belo Horizonte, Brazil 

In the vertebral canal the spinal nerves can be blocked either by introducing 
the medication inside or outside the dural sac. Referring to the former, we have 
what is called “spinal anesthesia,” in which the spinal nerves are blocked within 
the subarachnoid space (intrathecal injection). In the latter course, we have a 
“peridural anesthesia” and the spinal nerves are blocked outside the “dura,” by 
the injection of the anesthetic solution into the peridural space. Therefore, we 
shall consider “peridural” any anesthesia which is based on the administration 
of an anesthetic in any point of the peridural space, using any technique, for 
they all are founded on the same principle. 

Depending on the route and technique used for the injection, different names 
have been applied to peridural anesthesia, as for instance: caudal block or 
epidural anesthesia, sacral block (Pitkin), transsacral block, peridural segmental 
anesthesia (Dogliotti), high epidural anesthesia (Kronig, Lundy), continuous 
caudal anesthesia and continuous peridural block. 

Peridural anesthesia was probably first done by T Corning (1885), when he 
made injections of anesthetics between the spinous processes and produced anes¬ 
thesia. In 1901, Cathelin and Sicard used to inject medication in the sacral peri¬ 
dural space for treating urinary incontinence, and also neuralgias affecting the 
lower half of the trunk. 

Stoeckel, in 1909, reported the use of caudal block with a single injection of 
procaine (novocain) in 141 normal deliveries. Although the results were not 
uniform, some relief in pain was observed in 80 per cent of these patients. 

Caudal block was first used in surgery in 1910, by Lawen. He did not considei 
it practical until he learned of Gros’ discovery that the action of procaine is 
potentiated by the addition of sodium bicarbonate. After him, manj’’ surgeons 
used this method with good results for operations in the perineum, genitalia, an 
also for obstetrical purposes (Schlimpert and Schneider). 

Kronig, Schlimpert and Schneider attempted to extend the field of cauda 
anesthesia by using a forced Trendelenburg position and injecting larger amounts 
of anesthetic in a greater concentration. They' called this procedure “high epidura 
anesthesia.” They were able to obtain a complete anesthesia up to the eight 
dorsal segment 30 minutes after placing the patient in Trendelenburg. Howeiei, 
the results were not uniform as proved by the fact that in 93 high epidurals, gen 
eral anesthesia had to be resorted to in 53 instances, even though an amount o 
up to 800 mg. of novocain (procaine) had been used, plus strong sedation (moi 
phine, scopolamine and sodium luminal combined). 

Until 1920, the only route used for blocking the spinal nerves outside tie 
“dural sac” was through the sacral hiatus, with the only exception of Coining s 
work. In this year, Fidel Pages reported on the possibility' of obtaining anest ieua 
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of the chest or abdomen by puncturing the peridural space in the thoracic or 
lumbar regions and injecting an anesthetic solution at that level, lie used this 
anesthesia 43 times. At first lie used a 1 per cent solution of novocain with very 
satisfactory results, but soon found the 2 per cent solution to work even better. 

In 1927, Ilcldt and Moloney reported that the peridural space could be pre¬ 
cisely located by a negative pressure which they accidentally found to exist on it. 
No suggestions on the use of this discovery on peridural anesthesia were made. 

Only in 1931 was peridural anesthesia revived; this time by Dogliolti, an 
Italian surgeon. He reported before the Italian Surgical Congress on what he 
thought to be a new type of anesthesia, which he called “segmental peridural 
anesthesia” and described his original technique for peridural tap, based on the 
“lessened resistance” to injection encountered on the peridural space. One year 
later, A. Guitierrcz, from Buenos Aires, described a new sign used on the location 
of the peridural space—the so called “sign of the drop.” 


Table 1. Anesthesias used in 134 major operations done between March /, 194S and 

February 15, 1949 



TOT VL 

% Or TOTAL 

Segmental 

Alone 


3G.1 



Peridural 1 

Plus i.v. penthot.nl 


10.4% 

70 

51.7% 

Epidural 

Alone 


4.4% 

1 



Plus i.v. pcnthotnl 


O.S% 

f 


Spinal 

Alone 

39 

1 29.3% 

1 

44 

32.9% 

Plus i.v. pcnthotnl 

5 

i 

3.0% 

General 

, Adults 

I n 

S.4% 

17 

12 . 8 % 


1 Children 

! G 

4.4% 

Local 


i 3 

! 2 . 0 % 

3 

2 . 6 % 


From that time, the procedure has been widely used by many surgeons in 
Europe, South and North Americas. Many variations in technical details have 
been described; new instruments for its performance have been devised, and new 
anesthetics have been synthetized. All these make peridural anesthesia one of 
the best methods of anesthesia that the surgeon has in his hands, because of its 
safety and very satisfactory results. 

Ever since 1934, when Dr. J. Silva de Assis returned from Germany, where he 
learned the Dogliotti technique, at von Lichtenberg’s clinic, peridural has been 
the routine anesthesia in both his private and ward practice. In 1939 he re¬ 
ported on 300 cases. From then on, over 700 more cases have been done, with 
the total, so far, amounting to over 1,000 cases. Most of our patients fall into 
the urological group, but we have also used peridural in nonurological cases. The 
results have been very satisfactory. In our series, only 2 fatal accidents occur¬ 
red; both in cases where the anesthesia had been given by a youn^ surgeon 
rather inexperienced in its technique. They were both due to massive injection 
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Table 


2. Summary of 134 major operations with the anesthesias used 


Peridural i Epidural { General j Spinal | Local 


Kidnej r and kid¬ 
ney pelvis 


Bladder 


Denervation of renal pedi- 7 

cle 

Nephrectomy 14 

Polycystic kidney (Gold- 1 

stein) 

Plastic on kidney pelvis 0 

Pyelolithotomy 3 

S.P. cystostomy 2 

Cystolithotomy 1 

Diverticulectomy 1 

S.P. resection of internal 1 

sphincter 

S.P. electrocoagulation 1 

and biopsy 

Transurethral biopsy 0 

Ureterocystoneostomy 2 

Intubated ureterotomj' 1 

Transurethral resection 0 

Retropubic prostatectomy 14 

Suprapubic prostatectomy 2 

Radical perineal prosta- 0 

tectomy 


Seminal vesicles Seminal vesiculectomy 


Ureter 


Prostate 


Urethra 


Epididymis 


Miscellaneous 


Cure of urethrocutaneous 
fistula 

Perineal urethrostomy 
I & D of peri-urethral ab 
scess 

Plastic on hypospadias 
Amputation of penis 


Bilateral epididymectomy 

Total cj'stectomy with 
bilateral ureterosigmoi- 
dostomj- 

Orchidopexy and hernior- 
raphy 

Herniorraphy alone 

Bilateral ureterosigmoi- 
dostomy alone 

Colostomy 






fekidukal anesthesia 


oSO 


Table 2 .—Continued 



! 

j <irr*tATtov 

Fcridural 

ASFSTlirSIA 

( Cpidural , General \ * 

bpmal 

| Local 

Miscellaneous— 

-j--~~ 

1 Entero-enterostomv 

i 2 

l 

\ 

0 

f 

; o v 

0 

j u 

Continued 

Presacral neuroncefomy 

i 0 

1 0 

! 1 i 

i 

1 o 


Cure of vesicovaginal 

1 (S.P.) 

1 2 (Vag.) 

0 1 

0 

0 


fistula 



l t 




T.U.ll. bladder tumor 

0 

0 

! o ; 

1 

1 0 


T.U.R. ureterocele 

1 0 . 

, o 

0 ! 

1 

■ 0 


* Most of these cases are not listed but were done under general anesthesia because of 


the age. 

t Most of them done under spinal at the same sitting the S.l\ cyst ostomy was done, 
i Most of them not listed here but done under anesthesia of the corpora cavernosa. 

S.P. = Suprapubic approach. 

Vag. — Vaginal approach. 

in the subarachnoid space, as proved by pharmacological analysis of the spinal 
fluid on postmortem. 

The greater danger of peridural consists of the mistaken injection of the entire 
dose of anesthetic intrathccally; this amount, being about ten times the average 
dose for spinal, will cause, when given intrathccally, a massive block, including 
the respiratory and circulatory centers, followed by death. For this reason, many 
surgeons, once very fond of peridural, have abandoned it after their first fatalities. 

Notwithstanding our two fatalities, we still think that peridural is a very safe 
and dependable procedure as long as certain precautions are taken (see section 
on Technique). 

For the best understanding of peridural anesthesia, it is well to know the fol¬ 
lowing anatomical fundamentals of the peridural space. 

ANATOMY 

As in the cranial dura mater, we can consider the spinal dura mater as having 
two layers; an internal or meningeal layer, and an external or endosteal laver. 

The external (endosteal) layer is very thin and blends itself with the peri¬ 
osteum, which lines the inner surface of the vertebral canal, and they are rein¬ 
forced by the various ligaments of the spine—the ones interesting us most at 
the moment being the ligamenta flava. Superiorly, the endosteal and meningeal 
layers are fused, and adhere to the periosteum, which lines the circumference of 
the foramen magnum. Inferiorly, the endosteal layer extends to the second 
coccygeal vertebra, and fuses with its periosteum. 

The inner lining (periosteum and endosteal layer of the dura) of the vertebral 
canal is continuous throughout, except laterally at the various intervertebral 
foramina, where it is interrupted to give passage to the spinal nerves. 

This was known by the anatomists and also proved radiologicallv by Dogliotti. 
it e also proved it by the injection of an anesthetic solution in the peridural space, 
adding to it either neo-iopax or diodrast, and making serial x-ray films. Using 
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this technique, the radio-opaque substance was seen outside the vertebral canal 
shortly after the peridural injection (fig. 1). 

The meningeal layer of the dura mater is the true spinal dura and is in close 
contact with the arachnoid, involving the spinal cord as a continuous and im¬ 
pervious sheath. Between the spinal cord and the meningeal layer of the dura, 
there are the subdural and subarachnoid spaces. Superiorly, as we said before, 
there is a complete fusion of this meningeal layer with the endosteal layer and 
the periosteum of the foramen magnum. Interiorly, at the level of the second 
sacral vertebra, the true dura mater closely surrounds the filum terminale, thereby 
closing the subdural cavity, and descends to the back of the coccyx, where it 
blends with the endosteal layer. 

The peridural space is situated between the two layers of the spinal dura 
mater. From our brief description, we can conclude that the only communication 
of the peridural space, with the structures outside the vertebral canal, is made 
through the intervertebral foramina, where the dura’s endosteal layer is discon- 



Fig. 1. A, case 1. Twenty minutes after injection. B, case 1. Forty minutes after injec¬ 
tion. C, case 2. Thirty minutes after injection. 


tinued; at this level, the peridural space and paravertebral tissues are continuous. 
The peridural space is entirely isolated from the intracranial structures, since 
the two layers of the spinal dura blend with each other and are attached to the 


circumference of the foramen magnum. 

Another important point to be remembered. Although the spinal cord ends 
at the level of the second lumbar vertebra, the dural sac goes further down, end¬ 
ing at the level of the second sacral vertebra, with the fusion of the meningea 


layer of the spinal dura mater to the filum terminale. 

The peridural space contains a semi-liquid fat, loose areolar tissue, and the 
internal vertebral venous plexus. However, while the venous plexuses aie moie 
abundant laterally, the fat is more marked in the posterior midline. 

The roots of the spinal nerves traverse the peridural space, going down can 
and outward in the direction of the intervertebral foramina, where they join 
and form the spinal nerves. The newly formed spinal nerves divide again into 
anterior and posterior branches. The anterior branches receive connections from 


the sympathetic chain (rami communicantes). 
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Iu their course through the peridural space, the nerve roots arc surrounded 
by tubular prolongations of the meningeal layer of the dura, which go as far as 
the intervertebral foramina, and blend with the fibrous ncuralemma and peri¬ 
neurium of the nerves. 

Inside the peridural space, the spinal cord and its covering do not occupy the 
center. As a matter of fact, anteriorly, the peridural space is a potential space 
the two layers of the spinal dura mater being in close apposition. Most of the 
peridural space (nine-tenths) lies laterally and posteriorly; the size of it varies 
with the region, however. The distance between (he two layers of the dura 
averages between 3 and G mm. posteriorly. At the level of the second lumbar 
vertebra, the peridural space occupies about one half of the vertebral canal. 

The distance between the skin and the peridural space varies with the region 
considered, and also with the individual. The sacral peridural space is very super¬ 
ficial; in the lumbar and dorsal regions if is deepest. In some individuals, when 
performing a peridural tap at the lumbar region, the space is punctured after in¬ 
troducing the needle for 2.5 to 3 cm., while in others if has to be inserted for 8 
or 9 cm. However, we can say that the average distance varies between 4 and 
G cm. at the lumbar or dorsal regions. 

The peridural space just described, may be entered at any point along the 
vertebral canal. In this paper, we arc mostly concerned with the segmental peri¬ 
dural anesthesia (Dogliot.ti), and the caudal or epidural anesthesia. 

The first technique uses the cervical, dorsal, or lumbar peridural space, and 
the second one, the sacral canal (sacral peridural space or epidural space) for 
the anesthetic injection. 

Once a solution is injected in the peridural space, no matter at which level, it 
spreads both upwards and caudally to a distance proportional to its amount and 
the speed of injection. 

The solution, however, never goes any higher than the foramen magnum, 
because that is the superior limit of the peridural space—therefore, no danger 
of contact between the anesthetic and the spinal bulb. 

Besides, the solution leaves the peridural space through the intervertebral 
foramina and spreads to the paravertebral tissues. Dogliotti had demonstrated 
this by doing serial x-rays in cadavers after injecting lipiodol in the peridural 
space. Lipiodol could be seen leaving the peridural space at the end of 20 minutes, 
but this feature was more striking at the end of G hours. 

However, Dogliotti’s experiment was not too convincing, since he used an oily 
substance in a cadaver and in a small amount (20 cc at the most), whereas peri¬ 
dural anesthesia is done with watery solutions injected in large amounts (up to 
50 cc). 

In an attempt to see the final destination of solutions, we injected peridurally 
an anesthetic solution to which we previously added neo-iopax or diodrast, using 
the same technique as for peridural anesthesia. This investigation was carried 
out twice, and we present a summary of the 2 cases. 

Case 1: F. C. C., 50 year old Negro. Puncture: Between L2 and L3. Solution: 
Procaine 450 mg. plus 10 cc diodrast plus 22 cc saline. Position: Left lateral 
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decubitus. Injection: 5 cc immediately after puncture; 10 cc 7 minutes after 
puncture; 17 cc 11 minutes after puncture. Total dose: 32 cc (average volume 
used on our peridurals). 

The patient was kept in the left lateral decubitus for 20 minutes after the 
punctuie. At 15, 20, 40, and 105 minutes after the initial dose, x-ray pictures 
weie made (fig. 1, A and B). Anesthesia was checked at 20, 40, and 105 minutes. 

Our first film (15 minutes) revealed that the solution spread upwards as far 
as we could see (D 7), and downwards to L2; besides, the diodrast could be seen 
outside the spinal column in the same levels as inside and extending horizontally 
to a distance of about two centimeters to the left. On the right side, some diodrast 
vas seen leaving the intervertebral foramen between D12 and LI. At the end of 
20 minutes, the patient was turned flat on his back, where he remained until the 
end of the experiment. Another picture was made and the level of anesthesia was 
checked. The x-ray showed the same findings as the preceding one, except for 
the fact that on the right side there was a concentration of the diodrast along 
what seemed to be the psoas border and also along the margins of the spinal 
column (fig. 1, A). At the same time, there was complete anesthesia of the 
left side of the abdomen, extending from the lower ribs to the inguinal region. 

Forty minutes after the first injection, another picture was made; no dye was 
seen along the psoas border on the right, but diodrast was still encountered both 
inside and outside the peridural space—-mostly on the left side (fig. 1, B). The 
patient had his abdomen anesthesized on both sides, from the lower ribs to the 
inguinal regions. At the end of 1 hour and 45 minutes, the last picture w 7 as made 
showing the pyelogram of the right kidney and dye still both inside and outside 
the vertebral canal. The anesthesia was subsiding at this time. 

Case 2: M. R. J., 21 year old Negress. Puncture: Between L3 and L4. Solution: 
Procaine 450 mg. plus 20 cc neo-iopax plus 10 cc saline. Position and technique 
of injection: Same as in the first case. 

X-ray pictures were made at the end of 15, 30, and 45 minutes. At the end of 
20 minutes, there was complete anesthesia of the left side of the abdomen, ex¬ 
tending from the lower ribs to the inguinal region; no anesthesia on the right 
side of the abdomen at any time (patient kept on the left lateral decubitus for 
20 minutes after the first injection). 

The x-ray findings were essentially the same as of the first case, with the 
difference being that dye spread more caudally, and a great amount of it was 
seen leaving the intervertebral foramina between L5 and SI hi the first film. 
Dye lvas also seen leaving the peridural space through all the intervertebral 
foramina in the lumbar and dorsal spines, chiefly on the left (fig. 1, C). Bilateral 
pyelograms were seen on the 30 and 40 minute pictures. Recovery of sensation 
took place at the end of 45 minutes; however, a great deal of dye was present in 
the peridural space and outside also at this time. 

These findings are very important and helpful in explaining the location of the 
nerve block. At first, it is surprising how quickly a solution introduced into the 
peridural space spreads upwards, downwards, and at the same time, towaids 
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the paravertebral tissues. Wc were able to visualize dye in the paravertebral 
space in the first x-ray, made just after the last dose was given. 

As said before under the heading of “anatomy,” inside the peridural space, the 
nerve roots are covered by finger-like projections of the meningeal layer of the 
dura; these projections extend as far as, or beyond, the intervertebral foramina. 
This meningeal layer is impervious to anesthetics, as demonstrated long ago by 
Cathelin. Therefore, the nerve block in peridural anesthesia cannot take place 
either intrathecallv or intraperidurally. It must take place in the paravertebral 
tissues, because only after leaving the intervertebral formaina do the nerve roots 
loose their dural coverings—therefore becoming pervious to anesthetics. Dog- 
liotti had considered the possibility of this and of the nerve block inside the 
peridural space also. Pitkin claims that the block takes place “at the point where 
the covering becomes permeable—cither in the peridural space or para vert e- 
brallv.” 

We have demonstrated radiologically how quickly a solution injected peridur- 
ally is found in the paravertebral tissues. This proves that the possibility' of a 
paravertebral block is sound, and considering the aforementioned anatomical 
facts, we fully agree with Odom and also Harger et ah, who do not admit the 
intraperidural nerve block. 

PHYSIOLOGY 

The anesthetic action is first noted in the sensory roots. The motor roots are 
affected shortly after the sensory, and are not affected as deeply as the sensory 
ones; this fact being explained only by admitting “a selective action of the 
anesthetics upon the sensory fibers.” However, there is always good muscular 
relaxation with peridural—“no doubt due to the interruption of the nerve reflex 
at one point of its sensory pathway.” Upon direct stimulation, the muscles verv 
often show strong contractions. 

The sympathetic fibers are also affected (rami communicantes and paraverte¬ 
bral sympathetic chain and ganglia); this makes possible intra-abdominal opera¬ 
tions, with hard pulling on intraperitoneal organs with no disagreeable sensations 
to the patient and no harm to his condition. However, it has its effects on the 
blood pressure, for the vasodilation the sympathetic paralysis causes. 

The fall in blood pressure, so marked in spinal anesthesia, is caused by both 
the block of sympathetic nerves and also the impaired venous return (which is due 
to the paralysis of voluntary muscles—thereby decreasing the muscle pump-ac¬ 
tion—and also the insufficient respiration). In the peridural anesthesia the 
venous return is very little affected, because the voluntary muscles paralyzed 
are few and the respiration is not affected at all. Therefore, we have onlv the 
sympathetic anesthesia to account for the drop in blood pressure. 

A fall in blood pressure has occurred in most of our cases, while the first re¬ 
ports on peridural anesthesia claimed the pressure suffered no change. I believe 
this is due to the fact that we inject the total amount in much less time, producing 
sympathetic paralysis so rapidly that the compensating factors do not have 
time to act. However, giving, with the premedication, some vasopressor substance 
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(such as ephedrin sulphate, 25 mg.), we can save a lot of time with no danger to 
the patient’s well being. 

SIDE EFFECTS OF PERIDURAL ANESTHESIA 

We said before that the blood pressure suffers a slight drop, which is easily 
controllable by medication (intravenous fluids and vasopressors). Vomiting very 
seldom occurs, either during or after the operation. 

The sensation of “dead limbs,” that worries some patients so much during 
spinal anesthesia and makes them very apprehensive, is not present; the patients 
can feel and move their legs at will, and therefore co-operate with the surgeon. 

The respiration is not usually affected, since the motor paralj’sis is not com¬ 
plete. 

Postoperative headaches are not encountered in this type of anesthesia. How¬ 
ever, we have seen cases of adynamic ileus. 

DRUGS 

Any drug suited for local anesthesia can be used for peridural block. In our 
peridurals, we use mostly pontocaine (also called tetracaine (Winthrop) and 
pantocaine (Bayer) in the 1:500 (0.2 per cent) strength. We have also used intra- 
caine hydrochloride (2 per cent) and procaine (or novocain, 1.5-2 per cent). 
From March 1948, until February 1949, we have used peridural anesthesia 70 
times: intracaine was used once; procaine, 3 times; and pontocaine 66 times (40 
times with pantocaine [Bayer] and 20 times with tetracaine [Winthrop])- 

Our solutions are freshly made by dissolving the tablets or the powdei in 
sterile saline (hypotonic solutions cause marked pain when injected peridurally)- 
We do so because we believe that the drugs lose their potency when kept foi a 
long time in solution. Usually we make 50 cc and add to it epinephrine (10 diops 
to each 50 cc). We have had very good results with all the drugs just mentione . 

Nevertheless, there are times when the sensation of touch is not complete.! 
lost. In these cases, when the patient is not too co-operative, we have supp e 
mented the peridural anesthesia with sodium penthotal intravenously (making 
a solution of 1 gm. sodium penthotal in 1 liter of 5 per cent glucose and giving it 
in the Murphy drip). As soon as the patient falls asleep, we start the operation 
and they never react or complain of anything, even though the dose is baie i 
sufficient to produce sleep. In our 70 cases last year, we used this combination o 
times, with the most gratifying results. . 

The anesthesia with pontocaine usually starts 10-15 minutes after t le na 
dose is given; with procaine or intracaine, it begins in a little less time an as s 
from 1 to 14 hours, whereas pontocaine lasts from 1| to 6 hours. Aftei the suigica 
period of anesthesia is over, there is still a period of analgesia, veiy vanai e in 
length, which makes the first postoperative hours very comfortable. 

technique 

For practical reasons, we will describe separately the technique foi t he pu nc 
ture in the peridural (segmental peridural), and for the caudal anest icsia. ’ 111 ’ 
the technique of injection and the precautions to be taken aie tie same m 
procedures, they will be described together. 
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With either type of anesthesia, we use 100 nig. of demerol or 10 nig. of morphine 
as premedication; on the segmental peridurals, to compensate the fall in blood 
pressure, due to sympathetic block, we add 25 mg. of ephedrin sulphate to this. 
The premedication is given about 10 minutes before the tap, so that its action 
will start at approximately the same time the anesthesia begins (i.e., 20 minutes 
after the puncture). We consider the sedation very valuable in diminishing the 
patient’s apprehension, that always precedes any operation. 

The peridural tap may be done at any level of the cervical, dorsal, or lumbar 
spine, its height depending on the area of anesthesia desired. In short, we can say 
that the higher the area to be anesthetized, the higher the puncture should be. 
In our urological work, we use mostly the low dorsal or high lumbar puncture 
for operations above the level of the umbilicus (kidney and upper ureter), and a 
low lumbar puncture for operations below the umbilicus (lower ureter, bladder, 
prostate, genitalia and sigmoid). 

The puncture is much easier to perform in the lumbar spine, because at that 
level the spinous processes do not overlap each other; also, the peridural space 
is wider. For this reason, many surgeons and anesthetists prefer the low lumbar 
puncture for any operation, taking advantage of the gravity to raise the level 
of anesthesia. We feel that by varying the level at which the needle is inserted, 
according to the area to be anesthetized, we can concentrate the anesthetic 
action on those nerve roots we want to block most. Therefore, the difficulties 
encountered are compensated by better results. 

Abajian goes further and. considering the different level of sympathetic and 
voluntary nerve sources, advises two taps at different levels. When using this 
technique, much less anesthetic is needed to obtain an anesthesia of the same 
intensity and extent; but we have not used this technique, since we consider it 
doubles the anesthesia hazards and that the results are not any better than those 
seevired with a single tap at the proper level. 

The puncture can be performed with the patient sitting up and bending for¬ 
ward, or with the patient in a lateral decubitus with the back arched. In either 
case, a nurse should hold the patient in position. If the sitting position (the 
easiest one as far as the puncture is concerned) is employed, the patient can re¬ 
main in this manner until the last dose is given, or the patient can be placed in 
lateral decubitus with the help of the operating room personnel immediately 
after the tap. We have abandoned the sitting method, because the anesthetic 
action tends to concentrate mainly ou the lower segments if the sitting position 
is held until after completion of the injection in view of gravity. And to place 
the patient in lateral decubitus after the needle is inserted, increases the danger 
of puncturing the meningeal layer of the dura. Fainting spells also occur much 
more frequently with the sitting position. 

The lateral decubitus gives much more comfort and safety to the patient, and 
we use this except when it is impossible to arch the back sufficiently to permit 
the introduction of the needle between the spinous processes properly. In this 
case, we utilize the sitting position for tapping, then immediatelv place the 
patient in lateral decubitus. In operations upon the flanks, we puncture with the 
patient lying on the corresponding side, and keep this decubitus for 20 minutes 
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thereafter; this is intended to use gravity to divert most of the anesthetic solu¬ 
tion towards the operative side. 

Any type of spinal needle can be used for peridural tap, as long as it has a 
short bevel and an average caliber (No. 18 gauge). In our work, we use von 
Lichtenberg’s “wing needle,” because it gives a much better grip, which is essen¬ 
tial for such a delicate procedure. The peridural space can be reached either by 
introducing the needle in the posterior midline between the spinous processes 
and pushing it straight forward, or by inserting the needle laterally to the mid¬ 
line, and pushing it forward and to the midline at the same time. Considering 
that the internal vertebral venous plexuses are more abundant laterally, we 
always do our punctures in the midline to avoid a bloody' tap. Needless to say, 
before the peridural needle is inserted, the skin and subcutaneous tissues should 
be anesthetized in order to secure better co-operation from the patient. 

Many methods of localizing the peridural space have been described. We can 
classify them as indirect and direct. 

The indirect method is the simplest one and consists of withdrawing the 
needle, after an intrathecal tap, until no more spinal fluid is obtained. In spite 
of its simplicity, this procedure is not used any more, because of the frequent 
and serious accidents that follow its performance. 

Everyone who has done many spinal taps has seen, more than once, a drop o 
spinal fluid, or more, leak through the needle hole in the skin upon withdrawing 
the needle. This is due to the fact that, once the meningeal dura is punctured, it 
takes some time for the hole to close—no doubt in view of its particular structuie 
(fibrous and elastic tissue arranged in longitudinal parallel bands). By the same 
mechanism the spinal fluid leaks through this hole, an anesthetic solution in 
jected into the peridural space, under pressure, will enter the subarachnoid space, 
and produce massive spinal anesthesia with all its bad consequences. 

We are so strongly against this indirect method that, if in doing a peii uia 
tap, the dura is accidentally punctured, we never try a puncture at anotier 
interspace for fear of an accident. Either we postpone the opeiation 01 use 


another type of anesthesia. . 

The peridural space can be localized directly''; that is, without having o ap 
the subarachnoid space first and then withdraw the needle. Iheie sue many 
techniques for this purpose, but they all are based on one of the two o 111 
principles: 1) the negative pressure; 2) the lessened resistance. 

1) Negative pressure: in 1927, Heldt and Moloney, while working on t. le caus 
of headaches that follow spinal anesthesia, accidentally found a negative piessui 
in the peridural space to exist. They discovered the value of this piessuie 0 
between —1 and —18 mm. of mercury (true negative pressure), but ey a 
demonstrated that if the needle is deepened a little more, theie y pusnng 
meningeal dura, the value of the negative pressure rises, sometimes un i 
mm. of mercury, before the dura is pierced (spurious negative piessuie . 
existence of this negative pressure is better explained by an mciease 
capacity of the vertebral canal following the forced anterioi exion o i ’ 

this negative pressure is soon compensated by a gieatei in on o 
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internal vertebral venous plexuses. Therefore, it is wise not to bow the patient s 
back until the needle has reached the ligamentum flavum, in order to have a 
more marked negative pressure, which is very helpful if this particular method 
is used. 

A. Gutierrez, of Buenos Aires, was the first one to use the negative pressure 
to localize the peridural space for anesthetic purposes. lie devised a special 
needle with a concave hub, which could hold a drop of fluid. This drop, upon 
introduction of the needle in the peridural space, would be sucked. He called this 
“the sign of the drop.” 

According to his technique, after the vertebral interspace is chosen and the 
overlying skin anesthetized, his special needle is introduced as far as the inter- 
spinous ligament. The needle stylet is then removed and a drop of saline (or of 
the anesthetic solution) is placed in the needle hub in such a way as to hang from 
it. The patient’s back is then arched and the needle gently pushed forward. Some 
resistance to the needle’s progression is felt at first; that is, while it goes through 
the heavy ligamentum flavum. But, shortly afterwards, a release sensation is 
experienced, coinciding with the suction of the drop. This indicates the puncture 
of the peridural space, the negative pressure being responsible for the drop’s 
aspiration. 

Odom uses a common spinal needle and a special hollow glass indicator for the 
same purpose. The indicator is filled with sterile saline (a colored solution, such 
as methylene blue, may be substituted), and attached to the spinal needle after 
removal of the stylet. When the needle enters the peridural space, there is a 
fluctuation of the fluid in the indicator, varying from slight vibration to com¬ 
plete aspiration (depending on the value of the negative pressure). 

A “U” manometer, connected to the spinal needle, can also be used for the 
purpose of detecting the peridural space negative pressure. As a matter of fact, 
this was the first device to be used (Heldt and Moloney, 1927). 

2) The lessened resistance technique was first used by Dogliotti, and its 
performance is very simple. Once the patient is prepared and in position, the 
interspace is selected and the overlying skin anesthetized. A spinal needle (we use 
von Lichtenberg’s wing needle) is inserted between the two spinal processes as 
far as the interspinous ligament. The needle stylet is withdrawn and a 10 or 20 
cc syringe containing sterile saline is connected to the needle. The anesthetist 
then holds the needle with the left hand, and introduces the needle towards the 
vertebral canal, while pressing on the syringe’s plunger with the right thumb. 
While the needle bevel is in the interspinous ligament or ligamentum flavum, it 
is very difficult to inject the saline and a resistance against the needle’s progress 
is felt. But, as soon as these ligaments are passed, the plunger gives in with ease 
and a diminution of resistance to the needle’s progression is noticed at the same 
time. 

At this moment, the needle has entered the peridural space and the syringe is 
disconnected. A few drops of fluid usually flow from the needle; if the needle is in 
the peridural space, these drops are cold; if in the subarachnoid space, they will 
be warm (spinal fluid). Some anesthetists, feeling it difficult to perform the tap 



598 


A. SILVA DE ASSIS 


using the left hand to hold the needle, have modified this technique a little—the 
needle is held by both hands and the pressure on the plunger is maintained by a 
rubber band wrapped between the syringe tip and the plunger’s finger rest. A 
finger cot inflated with sterile saline under pressure and tied over the needle hub 
can substitute for the syringe on the lessened resistance technique; the balloon 
so formed deflates itself when the peridural space is reached. In either case, both 
hands can be used for introducing the needle and the sensation of lessened re¬ 
sistance is visual; that is, the anesthetist sees the solution being delivered faster. 

Some surgeons rely on the diminution of resistance to the needle progression 
in localizing the peridural space, but they also double-check it with the lessened 
resistance to injection. 

We only use the lessened resistance technique for our peridurals, and believe 
it to be very dependable. Instead of using the rubber band or the finger cot 
modifications, we prefer to use the right hand for pressing the plunger. We 
believe that one more sensation is added if this technique is used, that being a 
tactile sensation of the plunger giving in with ease. The lessened resistance sensa¬ 
tion never fails. Besides, the sudden injection of saline into the peridural space 
pushes the meningeal dura away from the needle—therefore diminishing the 
danger of its puncture. On the other hand, the negative pressure may be so little 
that one is unable to detect it; and the danger of puncturing the meningeal dura 
is always greater than when using the lessened resistance technique. 

b) Epidural puncture: The use of epidural anesthesia (or caudal block) in 
urology is restricted to operations on the external genitalia, transurethral opera¬ 
tions (such as transurethral resections and litholapaxy)> operations on the 
perineum or by perineal approach (such as perineal prostatectomies), and in fe¬ 
males when a vaginal route is planned. We use caudal block mostly for perinea 
prostatectomies and vaginal operations. The transurethral operations are bettei 
performed under spinal, because of the erections that very often follow epiduia 
anesthesia. On the operations upon the male external genitalia, we more often 
use local anesthesias. 

The epidural tap is very easy to perform; the sacral peridural space is veiy 
large and extends from the second sacral to the second coccygeal vertebra. Pos 
teriorly and inferiorly, between the sacrococcygeal cornua, the bone protection 
of the peridural space is widely opened; this is the so-called sacral hiatus, re 
peridural space at that level is separated from the skin only by the supei lcia 
posterior sacrococcygeal ligament (of Cathelin). The sacral hiatus is the 10 '*^ c 
used for epidural punctures. The standard technique for this purpose is as o 
lows: The patient is placed in lateral decubitus with the trunk flexed antenoi } ■ 
The skin is prepared and the sacral hiatus located by palpation, and an lotia 
dermal anesthetic wheal is made at this site. Through this wheal a bo. 01 
No. 20 spinal needle is inserted, perpendicular to the skin and so diiven un i < 
bony resistance is felt (the bone represents the anterior wall of the sacia cana 
At this moment, the hub is directed caudally and at the same time the nee e is 
pushed inside the sacral canal for a distance of 1 to I 5 inches. Once t le nee e 
inside, it is wise to aspirate it with a syringe to be sure that a b 00 \ esse 
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not been tapped. After this, we usually inject a small amount of saline, which 
should go easily (sometime the needle bevel is lying between the bone and 
periostium thus making the injection difficult). In cither case, the needle has to 
be withdrawn for a short distance, reinserted at a different angle, and its position 
checked once more. 

After correctly placing the needle in the peridural space, injection begins. 
However, we think it wise to double-check the technique, to make sure the 
needle has not entered the subarachnoid space. For this purpose, we use the 
Stookey-Qucnkestcat method, for raising the spinal fluid pressure; if the sub¬ 
arachnoid space has been punctured, the spinal fluid will flow from the needle 
due to the increased pressure. (Sometimes the subarachnoid space can be punc¬ 
tured, but because the spinal fluid pressure is low, no fluid will be obtained, even 
though aspiration is resorted to.) This technique consists of three maneuvers: 
1 ) bilateral compression of the superficial jugular; 2) bilateral compression of the 
deep jugular; 3) compression of the abdomen with the fist, the patient having the 
abdominal muscles relaxed. 

After these maneuvers are applied, we have the patient cough hard, thus 
raising the spinal fluid pressure. If no fluid is obtained by any of these procedures, 
we consider the needle to be outside the subarachnoid space and begin the 
injection. 

The entire amount of anesthetic can be given in one single dose, However, the 
single injection technique is not the best for many reasons, such as: 

1 ) When a large amount of fluid is injected peridurally in a short time, the 
intravertebral pressure is suddenly raised; since the external boundary of the 
peridural space cannot be distended (bone), the meningeal dura and arachnoid 
are compressed and the spinal fluid squeezed upwards; therefore, the intra¬ 
cranial pressure increases and often causes epileptoid phenomena, which are very 
disagreeable. 

2) If the needle is in the subarachnoid space without the anesthetists’ knowl¬ 
edge (which seldom occurs if all the aforementioned precautions have been 
followed), a massive injection in the subarachnoid space is given, with all its 
consequences (massive spinal anesthesia and spinal bulb block, followed by 
circulatory and respiratory collapse). 

For these reasons we like to divide the total dose in three portions given at 
intervals. The first one, which should be a dose equivalent to the one used for 
spinal anesthesia (5 cc procaine 2 per cent or 5 cc pontocaine 0.2 per cent) is 
given immediately after the puncture is performed. After 5 to 7 minutes elapse 
the patient’s legs and buttocks are checked by pin prick for anesthesia; we also 
check the voluntary movement of the toes, but find this not very dependable 
since in some cases of spinal, the patients are capable of this action in the begin¬ 
ning of the anesthesia. In case there is anesthesia, meaning that a subarachnoid 
tap was mistakenly done, the needle is withdrawn and the operation carried 

on under spinal. If no anesthesia is denoted, the second dose is given_10 cc 

and a new interval of 3 to 4 minutes is taken, so that the solution will have 
time to spread. After this, or 10 to 11 minutes after the first dose, a new check 
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of the legs and buttocks for anesthesia is done. In case it is negative, we are 
sure that the subarachnoid space has not been entered, and inject the remain¬ 
der of the solution, i.e., IS to 25 cc. 

The total amount of solution used varies slightly according to the patient’s 
weight; we use between 33 and 40 cc of 2 per cent procaine or 0.2 per cent ponto- 
caine. In the higher punctures, a smaller amount should be given, never ex¬ 
ceeding 25 cc of the same solutions in the cervical or high dorsal peridural 
space. Also, smaller amounts are given in the sacral peridural space, the average 
being about 25 to 30 cc of 2 per cent procaine or 0.2 per cent pontocaine. 


SUMMARY AND CONCLUSIONS 


A description of peridural anesthesia and its use in urological surgery are pre¬ 
sented. The technique of the lessened resistance (Dogliotti), which has been 
routinely employed with very satisfactory results for the past 15 years on the 
urological practice of Dr. J. Silva de Assis and the author, has been slightly 
changed in order to save time. However, the results are the same. Tables 1 
and 2 present a summary of 134 major operations and the anesthesias used. 
The results of peridural injections of diodrast and neo-iopax, done in ordei to 
learn the final distribution of the solutions, are presented also. 

An association of peridural with sodium pentothal dissolved in the intia- 
venous fluid administered during the operation is described; this being ven 
helpful in cases of uncooperative patients and in cases where touch sensation 
persists after the anesthesia is completed. It was used in 15 cases or 11.2 P el 
cent of the peridurals done. 

Among over 1,000 peridural injections, two fatalities were encounteied. i eas 
ures of safety and prevention of accidents have been described togethei vat 
different techniques for peridural puncture; of these, the technique of the ess 
ened resistance is considered to be the best one. 

Peridural is the anesthesia of choice: 1) in poor risk patients (with ba 
latoiy system; bad respiratory system; high blood pressure; low blood piessiue , 

2 ) in long operations, because of its longer duration and minor anesthetic s | oc 

3 ) in operations above the umbilical level, where a spinal anesthesia "ou 

bring an increased danger. » 

We only resort to spinal anesthesia in patients whose conditions aie sa e 
it and where the operative procedure is of short duration and peinnts a 
spinal. Spinal anesthesia is also the choice for transurethral mampu a io 
General anesthesia is left for those patients who are unco-opeiatne, sue 


children and a few adults. . ,: ( r. 

We agree with those wdio say that peridural is technically muc i mm 
cult than spinal anesthesia; it also takes more time to perform, ut, l e s 
of the procedure, the longer duration of the anesthesia, tie a senee ° 
anesthetic headaches, etc., are counted, a lot of credit wi e gi\ en o p 
—and, as far as pain prevention and muscular relaxation aie concern 
results of spinal and peridural anesthesia are the same. 


Rva Sao Paulo, 1801, Belo Horizonte, Brazil. 
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THE PISTOL GRIP MODIFICATION OF THE 
STERN-McCARTHY RESECTOSCOPE 

THOMAS E. GIBSON 

From the Department of Urology, St. Josephs Hospital, San Francisco, Calif. 

The basic design of the Stern-McCarthy resectoscope has changed very little 
since its inception. It is still the instrument of choice with most urologists. The 
fact that it has stood the test of time without any revolutionary change in design 
is a tribute to the men concerned with its development. Mr. Fred Wallace, 
President of American Cystoscope Makers Incorporated, has listened sympa¬ 
thetically to a vast number of proposals for modification of the instrument and 
has patiently carried out the whims of many resectionists, including my own. 


A 




Fig. 1 Photographs of modified Stern-McCarthy resectoscope A, work g 
alone, B, complete assembly. 

Probably the most important modification was that of Nesbit pei ndtt g j 
dimensional perception during resection. His instillment cou 

Accepted for publication May 8, 1952 
1 Nesbit, It. M J Urol , 47: 200-201, 1942 
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readily with one hand leaving the other hand free so that, a finger could be in¬ 
serted in the rectum, thus enabling the operator to more accurately gauge the 
amount of tissue which should be removed, and also to push depressed tissue 
upward into the path of the loop. 

It was believed that the same result could be achieved with a pistol grip instru¬ 
ment which would facilitate the operation of the instrument, at least in my hands, 
since it could be operated with the trigger finger rather than the thumb. Accord¬ 
ingly, a standard Stern-McCarthv working element was made over with the aid 
of a local instrument maker who carried my ideas 5 to a very satisfactory conclu¬ 
sion. This local makeshift instrument has now been in use for 10 years and proved 
so satisfactory in operation that Mr. Wallace was prevailed upon to manufacture 
it. His version of the instrument is shown in figure 1. The carriage slides to and 
fro on a double bar with a spring mechanism which automatically carries the 
loop back to its original cutting position. The action is similar to that of the 
Baumrucker resectoscopc in that the motivating power for pulling the loop 
through prostatic tissue is supplied by the forefinger rather than the thumb, a 
complete reversal of the Xesbit mechanism. The instrument accommodates the 
McCarthy foroblique telescope, and uses standard McCarthy electrotome 
sheaths and loops. 

In personal experience, the pistol grip modification has greatly facilitated rapid 
and accurate cutting. 

Jf50 Sutler St., San Francisco, Calif. 

Gibson, T. E.: J. Urol., 47: 200-201, 1942. 
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\ NEW TYPE OF ARTIFICIAL KIDNEY. I. TECHNIQUE 


GEORGE HOLLANDER, JULIAN A. STERLING and JOSEPH C. DOANE 

From the Departments of Medicine and Surgery. The Albert Einstein Medical Center 
(Northern Division), Philadelphia, Pa. 


The use of an artificial kidney in specific clinical conditions associated with 
both acute and chronic uremic states has led to many modifications of the basic 
instrument of Ivolff. 1 Its use in experienced hands presents little danger to the 
patient. The type of kidney described in this report is a simpler, more compact 
unit than the one previously reported* and has as well other advantages. 

The basic principle of all artificial kidneys based on dialysis is essentially the 
same. Blood flows from an artery, through a cellophane tube or exposed to a 
cellophane membrane and returns to a vein. A practical appliance should fulfill 
the following ideals: 1) easily and readily portable. 2) simple design and con¬ 
struction, 3) easy to assemble and repair. 4) capable of sterilization, 5) a large 
area of dializing surface related to a small volume of blood in the apparatus, and 
6) ability to maintain a low metabolite concentration in the diffusing fluid. 

Bearing in mind these requirements, we have further improved our artificial 
kidney to consist of an apparatus measuring 0 by 11 by 5 inches which weighs 
approximately 10 pounds fully assembled. The basic filtration unit consists of a 
sheet of “plain tissue" cellophane between a pair of plates forming a thin cham¬ 
ber. Through this unit the blood passes on one side of the cellophane sheet and 
the perfusing fluid on the other. Such multiple chambers, held together under 
pressure, comprise the artificial kidney (fig. 1). 

Each plate (fig. 21 is a solid sheet of bakelite measuring 7 by 9 inches by 0.043 
inches thick. There are nineteen feeder channels (fig. 3), each measuring 
inches vide and 7 1 s inches long, which are cut along the long axis of the plate. 
These are 0.025 inches deep. The channels are connected above and below at each 
end. Two feeder channels are cut between the conduits at the two corners on onlv 
one side of the plate. Depending upon the position of the feeder channels, either 
blood or perfusing fluid only will flow through each chamber. The plates are so 
superimposed that the feeder channels carry blood and perfusing fluid separatelv 
to and from each plate to the opposite sides of each cellophane membrane. 

Two bakelite plates are used for the internal surfaces and two aluminum 
plates for the exterior surface as covers. These measure 9 by 11 inches. Holes 
are bored along the outer inch of the aluminum plates to permit screws and bolts 


to be passed in order to hold the assembled kidney together under pressure. Onlv 
the two top covers have four additional openings, two for perfusing fluid and two 
for blood. To fit these openings, special bakelite nozzles with a precision center- 
hole bored into them permit the fitting of any standard needle adaptor hub 
The apparatus is aligned in order as follows: 1) top aluminum cover plate 9) 
top front bakelite cover plate, 3) bakelite grooved plate. 4) cellophane sheet! 5) 
Accepted for publication May 20. 1952. 

1 Kolft. W. J : New Wavs of Treating Eremin I.ondnn-T t- > ro , . 
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bakelite grooved plate with the pair of feeder channels on the opposite side aligned 
to the feeder channels of the following plate, 6) bakelite grooved plate with feeder 



Fig. I. Photograph of artificial kidney. Aluminum top plate and bolts can be seen 
Three way stopcocks and tubing are attached. 


r 


Ftg 2. Photograph of both front and back views of bakelite plates. Fiont vreu stems 
19 feeder channels. Rear view shows two feeder channels cut between cornel conduits on 
one side of plate. 


FEEDER CHANNEL 



Fig 3 Diagram of bakelite plate 

channels coinciding to the preceding plate, 7) cellophane sheet, 8) giooted 
lite plate with feeder channels opposite and so forth to the 9) bottom ia 'e i 
cover plate, and 10) bottom aluminum plate (fig. 4). 
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Blood enters the filter through the right upper conduit and is fed into the even- 
numbered blood chambers, since the feeding channels on the even (or right side) 
are directed towards the source of the blood. After passing through the chamber, 
the blood leaves through the lower feeding channels, on the same side (right) as 
the entrance of the blood. A similar route is followed by the perfusing fluid on the 
opposite (left) side of the apparatus, since in these the feeding channels are so 
arranged to he all on the left. 

Effective surface dialyzing area of each plate was computed to be IS. 1 sq. 
inches or 116.8 sq. centimeters. Each chamber contains 0.4601 on. inches or 7.55 
cu. centimeters of fluid or blood. Hence in a 20-blood chamber apparatus, 150 
cu. centimeters of blood would be present. The chambers are effectively sealed 
from leakage or contamination by the pressure exerted between the cover plates 
as they are tightly bolted together. The nozzle attachments are bakelitc. These 
are constructed to screw tightly into the cover plates, so that, no leakage is presenl. 
The centers are so bored as to permit any standard 3-way stopcock or ncedte 



Fig. 4. Diagram of artificial kidney: Exploded view. I, Front aluminum plate. 2, Front 
bakelitc plate. 3, Bakelitc grooved plate. 4, Blood chamber. 5, Cellophane filter sheet. 
6, Perfusing fluid chamber. 7, Bakelitc grooved plate. 8, Perfusing fluid chamber. 9, Cello¬ 
phane filter sheet. 10, Blood chamber, etc. to rear cover plate. 

adaptor hub to fit. Abbott pyrogen-free plastic tubing is attached to the 3-way 
stopcocks directly to both blood and fluid inflow and outflow tracts. 

The pump consists of two units. The first unit, which is in actual contact with 
blood is constructed of bakelite. It is a piston type positive displacement pump 
with stainless steel piston cylinders and ball check valves. It is constructed so 
that any standard needle adaptor hub, which is attached to tubing, can fit into 
it without leakage. This piston pump is used to return the patient’s blood from the 
kidney to an elevated container. Blood turbulence is eliminated. With its use, 
blood in the apparatus is under varying pressure. It is capable of operating at 
very low flows (10 cu. centimeters per minute). The pumping rate of this unit can 
be changed by adjusting the effective crank length by means of a small screw 
which also serves as the crankpin (figs. 5 and 6). 

The second unit is used to circulate the dializing fluid and its pumping rate is 
not adjustable. It consists of a positive displacement pump which moves the fluid 
through a plastic or rubber tube placed in the pump, by means of two ball bearing 
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bakelite grooved plate with the pair of feeder channels on the opposite side aligned 
to the feeder channels of the following plate, 6) bakelite grooved plate with feeder 



Fig 1. Photograph of artificial kidnej’. Aluminum top plate and holts can be seen. 
Three way stopcocks and tubing are attached. 



Fig. 2. Photograph of both front and back views of bakelite plates Front view ? 
19 feeder channels. Rear view shows two feeder channels cut between corner conaui 
one side of plate 


FEEDER CHANNEL 



Fig 3 Diagram of bakelite plate 

channels coinciding to the preceding plate, 7) cellophane sheet, 8) gtooted 
lite plate with feeder channels opposite and so forth to the 9) bottom 
cover plate, and 10) bottom aluminum plate (fig. -1). 
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Our routine perfusing fluid has been -i per cent g’tn-o-e in half-normal saline. 
At timer bve?rt>v;y g'uco-e. or plaana. t> ti^ei in an ettort to tvitlulratv uuui tyovn 
the patient or to prevent or treat pulmonary edema, Our clinical experience has 
shown that the various formulas suggested 5 - c for tvnusisig fluid have been 
unnecessary te> a>vontp!irh the purpo-e of removing metabolites. lo eorrect 
metabolic disturbances which may arise during the procedure. solutions 01 cal¬ 
cium or base mav given narenterslly t*> the patient. Only rarely, as in sudden 
potassium ion disturbances, is potassium added ;<» the perfusing fluid. Elevation 
oi penusing fluid temperature over nx>m temperature, while it may slightly 
promote increased ion exchange t>et ween blood and hath, has been abandoned 
as a routine pro-edure. Tiie elevated temperature, in our opinion, tends to 1) 
increase hemolysis and clotting. -■ promote febrile reaetiosss and 31 lead to an 
increase iti the blood pressure of the patient. 

To overcome the serious obstacle of clotting during the procedure, all parts in 
actual contact with blood have I seen selected to minimize clotting formation. 
These consist of hakelite plate.- and attachments, plastic tubing and a plastic 



Fig. 7. Photograph of pump. Both piston type, for blood, and positive displacement 
pump, for perfusing fluid as shown. 

blood filter. Only at the connecting points of the tubing (which consist of stainless 
steel or aluminum adaptors!, two small stainless steel ball bearings in the pump 
and in the glass air trap is the procedure vulnerable to clotting. This mav he 
further minimized, if desired, by coating the air trap with silicone. 

The procedure of rinsing the kidney apparatus both before and after auto¬ 
claving with sterile distilled water tends to diminish pyrogen reactions whieh mar 
be attributed to the small quantities of glycerine coating which remains from the 
manufacture of the cellophane sheets. 


PREPARATION' OF THE APPARATUS 


The kidney pack. Each of the bakelite plates are tboroughlv scrubbed with 
detergent and water, then washed several times with pvrogen free distilled water 
The plates are replaced in the apparatus together with the cellophane sheets - in d 


s Yfener. J. and de Leeway X. K. M.: Role of nnrWiim . , . 

with the artificial kidney. Proc. Soc. Exp. Biol & Vied 71- K io'jo 11 " U1< 111 treatment 
* Kolff. W. J.: Artificial kidney. Clev. Clin. QmVt 17: 216. 1P50 
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rollers mounted on a rotating disk. These rollers squeeze the tube closed and move 
the fluid through the tube in this manner. The outstanding feature of this unit 
is the fact that the fluid, which is corrosive to metals, does not come in contact 
with any metal part. The tubing can be removed or placed in the pump by means 
of a small side plate fastened with wing nuts. 



Both units are operated from the same shaft which is rotated through a .tv o 
one gear reduction by a small 110 volt A.C. motor with a geared head (fig. </)• ^ 

speed of the shaft is approximately 100 r.p.m. The entire section, thioug. v ^ 
the flood flows, can safely be autoclaved and easily mounted to the remain 
the pump. 
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corrected prior to dialysis. Edema or other evidence of over-hydration should be 
corrected, even though it is possible to remove water in addition to retained metab¬ 
olites with dialysis. 

A careful preliminary period of observation and preparation of the patient 
previous to dialysis is essential in order to decrease the risk and complications of 
the procedure. A complete history and physical examination should be done. 
Renal function studies should include blood urea nitrogen, nonprotein nitrogen, 
complete urine analysis, urine volume and intake of fluids. The coagulation time 
(Lee-White method of determination is used), prothrombin time, complete blood 
count, hematocrit, and blood specific gravity should be known. These are de¬ 
termined just prior to starting the procedure. Blood chemistry studies consist of 
total serum proteins (including A/G ratio), chlorides, carbon dioxide combining 
power, total base and serum potassium. A complete cardiovascular investigation, 
including electrocardiogram, venous pressure and circulation time, as well as 
clinical evidence of heart failure is determined. 

All necessary clinical and laboratory studies are to be completed at the time 
dialysis is to be started. Daily injections of 600,000 units of penicillin are to be 
started on the day previous to the procedure. Shortly before starting, a quick¬ 
acting barbiturate may be given to the patient, if needed. Morphine or Demerol 
may be used cautiously. The general condition and color of the patient are care¬ 
fully noted and followed. During the actual procedure the patient is checked 
every 15 minutes with blood pressure, pulse, respiratory rate, temperature and 
color noted; to be followed by half hour readings for 6 hours at the end of the 
procedure. Blood for complete studies is drawn from the arterial cannula at both 
the beginning and end of the procedure. 

Both the arm and leg of the patient on the selected side are prepared and 
draped. Under local anesthesia the radial artery and the saphenous vein are 
cannulated, inserting and tying in the plastic cannulae. When both cannulae are 
in place, heparin is administered into the venous cannula using for the first dose 
approximately 1 mg. of heparin per kilogram of body weight. Additional heparin 
is given as needed to keep the coagulation time about 30 minutes To prevent 
oozing from the incision while the patient is heparinized, a pressure bandage is 
placed around the incision and if needed, an ice pack is added. To stop further 
oozing thrombin can be applied to the wound. 


assembling the apparatus 

The artificial kidney is placed on a table close to the patient. The plastic tubing 
previously described is used throughout. While the surgeon is preparing the 
patient the kidney is rinsed with sterile pyrogen free distilled water. As the dia 
gram (fig. 8) shows, the tubing is placed as follows: Two bottles of bath « n i„? 
are attached to the 3-way stop-cock at the inflow end of the bath nozzle To he 
inflow nozzle of the blood section a blottle of plasma is attached to one opening o^ 
the stop-cock; the other opening being used to ponnpnf „ . • , °P enir >g of 

the pump, trap and ,o the ve„o„. cannula „[ the patient. The a ““p "erij 
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iS f b0ltetl l ° S t lhe '- After tl,e f0 » r ™»1» « », M 

Th?'k d ZlTl™ , ar ° : Bhed ’ , ith thKe ,itere » f pyrogen distilled water. 

t 1V0 PXf rn ) ' , ? C ° n tains tl)e assembled kidney, six 3-way stopcocks (including 
iddiZi? e P " mp ossem “y- tom m mm* ttfrttar and mW 
J) ,j ,; a , aace f S01Jes i (> be used, with the apparatus are assembled as follows: 

inp- ’; g ' S , ° ! DC U e tkree ^ enopak (Abbott) disposable tubing for connect- 
JZ fT k l dn ZV id batb hott!es 10 kidll AV; three Donopak-48 (Abbott) 
with , l rr"! 8 klcIne * v to P um P and pump to air trap; two KC-Pak (Abbott) 
cli i ' j 3 ,C ? r • ^ connec ^ the air trap to patient’s vein and the plasma to 

th ° 1 . T'.-f e ' Sl,t 10 “ » nd sis 2 “ wrh**. 

j • S 611 xi v ^ nesecf ( on Pack including instruments for artery and vein cut 
-I n i S ^ I0 ' 1 e ’ d>kis ’ s supplemented by a) two additions) plastic cannnlae,b) 
ee -nay stopcocks, c) novocaine 1 per cent, 60 cc, d) iodine and alcohol for 
n preparation, e) sterile towels and gauze, f) drainage pads and 3 inch gauze 
*1 ‘^S c i S) tin. All items except d, f and g are to be autoclaved individually 
ai * j’! use 1,1 f ' ko ' ,lse, 'tion of radial artery and internal saphenous eannulae. 

111 ei accessory equipment is to include a) standards and supports for 
as's containing bath solutions, b) solutions for use as bath, all pyrogen free, to 
QC U °d ec of 5 per cent glucose in normal saline, 2000 cc of 5 per cent glu¬ 
cose in isti ed water, c) empty liter flasks for use in collecting bath returned from 
1 r' 1 ': \ s ^ ecl£d suction pump for accelerating return of blood from kidney to 

pa lent, e) lamps, heaters, hot water bottles and electric pad, f) two liters of 
cross matched blood, g) two bottles of plasma and h) 1000 mg. heparin. 

. j Hiergency equipment for correction of electrolyte and volume changes and 
for administration in event of catastrophe must be at hand. These include solu- 
ions oi adjustment of fluid and electrolyte balance: a) sodium lactate, 2 liters, 
ammon, um chloride, 2 liters; c) sucrose and glucose, 10D cc of each in 50 per 
cent concentration; d) 5 per cent glucose in % normal saline, 10 liters; e) protamin 
su ate, ) phlebotomy set and citrate containing empty flasks, two. In addition, 
a equate blood, at least 1500 cc, and plasma, three units, are to be available. 
.^® en ' ke u sed either by catheter or through positive pressure mask, is pro- 
e • - u emergency drug kit is provided to include syringes, alcohol lamp, hyp 0- 
ermic, intravenous and intracardiac sterile needles; drugs consisting of atropine, 
adrenaline, caffeine, coramine and metrazob 

) The necessary laboratory equipment needed at the bed side is to include 12 
oxa ate tubes, 30 clean test tubes, hematocrit tubes, blood cell pipettes, coagu¬ 
lation tubes, copper sulfate solutions (for specific gravity estimations) and a direct 
writing electrocardiograph. 


preparation of the patient for dialysis 
Many factors are to be considered in the selection of the proper patient to 
undergo dialysis. Generally the patient should have a blood urea nitrogen 
greater than 100 mg. per cent. Details as to previous or present renal or cardio¬ 
vascular disease must be known and controlled as much as possible. A fairly 
adequate liver function should be present. Anemia and hvpoproteinemia must be 
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POST-DIALYSIS PRECEDURE 

Following the dialysis the cannulae are left, in the veins and sterile stylets re¬ 
placed, with a compression bandage placed over the wound. Regardless of the 
appearance of the patient, he is treated as is a shock patient, with temperature, 
pulse, respiratory rate and blood pressure readings every thirty minutes for the 
next G hours. A coagulation time is taken two, four and twelve hours later, and 
thereafter as indicated. Penicillin is continued for the next three days. At the 
end of six hours blood is taken for a blood urea nitrogen. Both twelve and twenty- 
four hours later, and there-after as indicated, complete blood and urine studies 
are repeated. 

Prior to disassembling the apparatus, the artificial kidney is drained of blood 
and bath fluids. Both sides are rinsed with distilled water until the outflow fluid 
is clear; as is also the pump mechanism. Bolts are removed and the bakelite plates 
are scrubbed and left to soak in distilled water. All tubing, cellophane sheets and 
air trap are discarded. 

SUMMARY 

A portable apparatus for extrarenal hematodialvsis has been developed. The 
use of bakelite plates and cellophane sheets in the construction of the kidney, a 
pump constructed of bakelite and the use of plastic tubing decrease the tendency 
of blood to clot. A new type of pump both to circulate the blood and also the per¬ 
fusing fluid is described. Complete technique in its use is presented. 

The artificial kidney in experienced hands is a safe and efficient method for 
temporarily replacing the excretory function of the kidney. 

The authors wish to acknowledge the scientific and engineering contributions 
to the construction of the artificial kidney by Mr. William Bernard, B. A. 
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consists of an empty 1 liter bottle fitted with a needle adaptor and the RC-Pak 
(Abbott). Plasma is started through the artificial kidney both to check it. for 
leakage prior to attaching the patient and also to fill in the “dead space” of the 
kidney and tubing. Leakage through the cellophane plates is manifested both by 
color change and foaming in the bath liquid. A clear bath solution after running 
through the plasma indicates that all the cellophane plates are intact. 


THE PROCEDURE 

During the actual operation of the artificial kidney, every 30 minutes blood is 
taken for laboratory determinations. Done immediately, whenever practical, are 
blood urea nitrogen, carbon dioxide combining power, blood specific gravity, 
hematocrit and coagulation time. Any of these determinations may be repeated 
oftener depending on whatever the situation arises. Additional therapy or changes 
in the perfusing fluid are done according to either the laboratory results or the 
clinical condition of the patient. Effort is made to keep the coagulation time at a 



Pig. 8. Diagram illustrating operation of artificial kidney. Blood enters app 

by force of arterial blood pressure or by pump, or both. Pump raises blood 
where force of gravity returns it to vein. 


constant level of thirty minutes and both specific gravity and cat bon 10 
combining power at normal levels. Electrocardiographic tracings aie a ' e 
frequently to grossly gauge the potassium ion status of the patient. . 

Additional observations are made on the perfusing fluid. Every thiitj m * nu 
samples are taken. Immediate observations are carried out foi led oo ce 
(benzidine test). Volumes of all types of fluid used in the dialysis aie 1 ® c ° 1 ^ 
and on all samples, determination of blood urea nitrogen, nonpiotem m 
creatinine, calcium, potassium and protein content are made. , 

Both control of flow and of the bath solutions is aided with t le use ° . 

stop-cocks, height control and the use of the pump. The blood o" 110U B 
kidney is controlled by use of either the pump and clamps on t re u nng, 
as adjusting either the height or the amount of air in the an trap- are 

At the close of the procedure notes of both the type and °" ° , ■ • 

irded. Total outflow of perfusate is known. The amount o ? • 


recon 


in the air trap, as well as additional blood which may 


emaining 
** have been given, is noted. 


Necessary clinical facts pertinent to the patient are a 


dded to the other data 



IUIMOHHIIAGIC TEL. VNGIECTASIS 


015 


1950 his red blood cell count had reached 3.51 million, with a hemoglobin of 10.2. 

Because of the persistent hematuria with resulting anemia and a perfectly 
normal right kidney, it was decided to do a left nephrectomy. This was performed 
in the usual manner, with a left subcostal incision. The kidney was easily sepa¬ 
rated from the surrounding structures and grossly appeared normal. It was sent 
to the pathologic laboratory intact and sectioned serially. The pathologic report 
is as follows: 

“S-51-741, hospital No. 131105. Diagnosis: Consistent with hereditary hemor¬ 
rhagic telangiectasis of kidney; early intrapapillary nephrolithiasis. The gross 
specimen consists of a left kidney submitted in the fresh state and weighing 117 
gm. The external surface of the structure is reddish brown in color, smooth and 
glistening. The capsule is stripped with ease. The specimen retains a suggestion 
of fetal lobular pattern. There is a moderate amount of pale yellow fat in the 
pelvis which is somewhat hemorrhagic in appearance. The short stump of the 
ureter is lined with a smooth, glistening gray-white mucosa. On cut section 
through the specimen, the cortex and medullary portions of the organ are well 
demarcated, one from the other. The cortex measures S mm. in thickness and is 
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glistening and reddish brown in color and appears homogeneous throughout. The 
renal pyramids are a lighter reddish brown in color and show prominent linear 
striations of alternate gray-white and darker purple red streaks. The arcuate 
vessels are prominent but do not stand widely patent, but are soft and collapsible. 
The renal calyces are not dilated. No stones are present. The mucosa is gray- 
"kite in color with a few scattered areas of purple red hemorrhagic mottling. On 
opening into the calyces, the renal papillae examined show a slight granular ir¬ 
regular purple red ‘spider web’ like discoloration. Also noted in one renal 
pyramid there is a small 1 mm. rounded, purplish-blue cystic-like area. There are 
no other lesions noted in the kidney on gross examination. Total, seven blocks. 

“Microscopic (figs. 2 and 3): Slide 1 was taken from the area indicated. The 
glomeruli do not appear unusual. The tubular structures are well preserved and 
no alterations in their cellular detail are encountered. In the area cribosa, near 
the apex of the papilla, many of the papillary ducts (of Bellini) are cysticallv 
dilated and contain a pale, eosinophilic, hyaline material. Aside from this altera¬ 
tion, this section of the organ does not appear unusual. 

“Slide 2, representing 1 block but 4 sections, presents essentially the same 
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HEMORRHAGIC TELANGIECTASIS: CASE REPORT 

C. A. FORT and G. A. WINSTEAD 

From the Department of Urology, Grady Memorial Hospital, Emory University Medical 

School, Atlanta, Go. 

This clinical entity was recently covered by Campbell, who adequately de¬ 
scribes the histology, pathology, diagnosis and treatment. He stated that up until 
1949, less than 30 cases had been reported. This is to add another proven case to 
the literature. 

A 46-year-old colored janitor was admitted to Grady Memorial Hospital on 
November 11, 1950 because of blood in his urine. Pie enjoyed good health until 
July 1950, when he noted the onset of a painless gross hematuria, accompanied 
by slight frequency and nocturia, three to four times. Since its start, the hema¬ 
turia was constant, although he noticed that his urine was more clear when he 
drank large quantities of water. He passed an occasional clot, but was never m 
retention, had no hesitancy'' or diminution in the size and force of his stream. 
Three weeks prior to admission, the patient consulted a urologist who gave him 
four injections of penicillin and some oral medication to “build him up.” He was 
having some weakness and a tired feeling, some shortness of breath on exertion, 
and lost 12 pounds in the last 5 months. 

The patient’s history disclosed that in 1930 he had had a similar episode o 
painless hematuria which lasted three months. He was treated by' an her > 
doctor.” 

Physical examination was essentially' negative. Blood pressure was 120/7 , 
neither kidney' was palpable and no masses or tenderness were found. Hie pi os 
tate was of normal size, shape and position. _ . 

On November 11, by' cy r stoscopic examination, gross blood coming fiom e 
left ureteral orifice was the only' positive finding. The pyrnlograms and uietcm 
grams were normal, except that in the infundibulum of the left supeiioi cayx, 
there was a slight deformity' consisting of a shallow filling defect about 2 to 3 mm. 
in length (fig. 1). 

Extensive laboratory' work was done on this patient, with the folio" mg 1 esu 
Urine: pH 6.0; specific gravity' 1.017; 2 plus albumin; sugar negative, innume 
able red blood cells; occasional white blood cell; no casts; no bacteria, ime cu 
tures were persistently' negative. The total output of phenolsulfonp it ia ra '\ 
134 hours was 75 per cent. Red blood cells, 2.5 million; hemoglobin, 9, " “ 
blood cells, 3,500; eosinophiles, 2; G8 segs., 26 lymphs, 4 monocytes, ta in 15 (A 
tive. Bleeding time was 2 \-2 minutes, clotting time 6 minutes. Prothrom m 1 
was 14 seconds, control undiluted 15 seconds. Nonprotein nitrogen mB- ^ 
cent. Platelet count 314,GOO. Tuberculin test was negative in the s !C i» 
and mildly' positive in the second. X-ray of the chest was negative. ^ ,,veIo- 

Oa two more occasions blood was seen coming from the left metei, an • ^ 

grams demonstrated the filling defect in the left major infundibu unv ^ ( ^ 

continued to bleed, necessitating several blood transfusions. 3 ece 

Accepted for publication May 6, 1952. 
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“Slide 3, representing 1 block but 5 sections, presents essentially tlie same find¬ 
ings as described above. The thin-walled, tortuous vessels, however, appear more 
prominent, and in one area, the pelvic mucosa is absent immediately over the 
dilated blood vessels. There is, however, no evidence of extravasation of red blood 
cells through the vessel walls, nor into the surrounding supporting tissues. 

“Slides 4 and 5 are believed to have some from the same pyramids (see fig. 3). 
They present no unusual of abnormal features. 

“Slide G, (five sections) presents essentially the same findings as seen in sec¬ 
tions 2 and 3. 

“Slide 7 (five sections) presents at the apex of one of the papillae a tiny bluish, 
calcified area between several of the dilated papillary duets. The surrounding 
tubules are somewhat more dilated than in the preceding sections, but aside from 
these alterations, the changes are the same as previously described.” 

SUMMARY 

This is to report a case of hemorrhagic telangiectasis as diagnosed post- 
operatively by means of pathologic sections. 

1106 Medical Arls Bldg., Atlanta, Ga. ( C.A.F.) 

214 E. Fourth St., Panama City, Fla. (G..-1.1F.) 

REFERENCE 

Campbell, J. L., Jn.: J. Urol., 62: SO, 19f9. 
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Fig. 3. Left kidney. Scarred areas indicate sites at which minute deiiation 
mal were observed at gross examination. 


findings as slide 1, but in addition, immediately under the pelvic mucosa, a f 

the dilated, cast-filled papillary ducts, are a few exdremcij^ 

blood-filled vessels, situated among the dilated ducts. I 


parenchyma does not appear unusual. 
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Waring and Drane- (1932) reported a case of a seed-bearing grass which had 
been put into the urethra and disappeared. The man developed symptoms of 
renal suppuration. A nephrectomy was done and the grass was found in the 
renal pelvis. Brattstrom 3 (1927) also reports a straw having been lost, in the ure¬ 
thra and ascending into the kidney pelvis from where it was removed surgically. 
Kretschmer 4 in 1916 demonstrated that reverse peristaltic action does at times 
occur on stimulation even in a normal bladder and ureter. Sengcr 5 (1933) found 
two pieces of toothpick that had ascended from the bladder into the kidney 
pelvis. 



Fig. I. A, anteroposterior pyelogram showng pin in region of lower right pelvis. B 
lateral pyelogram coroberating findings in A. ’ 

There are also in the literature several instances of indisputable documentary 
evidence of extraneous objects having passed from the duodenum into the right 
kidney. Capon and Wells 6 (1938) found a Kirby hair slide with one end in the 
duodenum and the other in the right kidney. Mackay 7 (1947) also found a bobby 
pin that had perforated the second portion of the duodenum and had entered the 
right kidney pelvis. 


3 Brattstrom, E. quoted by Wilhelmi: J. Urol. 43: 182, 1940 

1 Kretschmer, H. L.: Surg., Gynec. & Obst., 23: 709, 1916. 

5 Senger, F. L.: J. Urol., 30: 75-81, 1933 

'• Capon, N B. and IVells, C.: Arch. Dis. Childhood, 13: 85, 1938 

7 Mackay, M. J.: J. Mt. Sinai Hosp., 14: 929, 1948 
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A BOBBY PIN IN THE KIDNEY PELVIS 

0. A. NELSON, A. W. ICRETZ, J. L. McCORMACK, J. M. DOCTER and 

C. W. DOUGLASS 

The unexplained presence of a bobby pin in the kidney pelvis of a 4-year old 
girl seems worth reporting. According to the parents, she had always had en¬ 
larged tonsils. Six weeks before the urological examination she had a skin rash, 
sore throat and fever. The diagnosis was scarlet fever. Soon after the fever sub¬ 
sided, gross hematuria occurred on several occasions. Two weeks before entering 
the hospital for a urological study a tonsillectomy was performed. This was fol¬ 
lowed by moderately'’ severe bleeding from the tonsillar bed. 

On the evening before the urological examination, the child was seized by 
severe pain in the region of the right kidney'. A few minutes later she passed clots 
of blood from the bladder; then, the pain ceased. 

On April 4, 1950, she was admitted to the Swedish Hospital. General examina¬ 
tion revealed the pulse, temperature and respiration to be normal. Tenderness 
and muscular rigidity were present over the right kidney'. The hemoglobin and 
blood count were normal. The urine contained much blood but was otherwise 
normal to laboratory' examination. 

A roentgenogram of the abdomen revealed a dense shadow in the upper 
quadrant. A film exposed in the lateral position showed the opaque object to be 
too far posteriorly' to be in the gastro-intestinal tract. A retrograde pyelo-uretero- 
gram showed the left kidney' and ureter to be normal. There was a complete 
duplication of the right ureter (fig. 1). Stereoscopic examination of the films 
localized the foreign object in the lower right renal pelvis. The renal function, as 
measured by indigo carmine, was normal from each kidney'. 

Surgical exploration revealed the foreign body' to be a bobby' pin in the oa\ er 
pelvis of the right kidney'. The pin was so corroded that it broke at the loop " u>n 
attempt was made to remove it through the Avail of the kidney peh'is. Following 
the operation, the child had no untoward reaction. She Avas discharged l' 1011 ’ ® 

hospital on the third postoperatKe day'. Two y'ears after the operation, 
patient was seen by' one of us (C. W. D.). She Avas perfectly Avell. 

DISCUSSION 

After getting as complete a history' as possible, urological study a ™j * g 
moval of the pin, Ave do not knoAv hoAv the pin entered the kidney' pe a is. ^ 
was no eA'idence that the pin had passed through any' point in the s in. 
has been no instrumentation of the bladder. At first tve assumed t m - s e 
swalloAved the pin, which had gone out from the duodenum into t e "> 
HoweA-er, after revieAving the literature Ave are in doubt that the pm aan ? e m j_ 
the gastro-intestinal tract. GraA-es 1 and others report foreign bodies ati 
grated by' reA-erse ureteric peristalsis from the bladder into the '> nc - 

Accepted for publication May' 1, 1952. 

1 GraA-es, R. and Da\'idoff, L. M.: J. Urol., 14: 1-1”, 192o. 

- Waring, T. P. and Drane, R.: Am. J. Roent., 28: 34-36, lJo~. 
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DIVERTICULUM OF THE URETER 

WAY.XL E. DAVIS AND FRED K. GARVEY 

From the Department of Surgery, Division of Urology, Bowman Gray School of Medicine of 
' H'ot'f Forest College, Winston-Salem, X. C. 

Diverticulum of the ureter is rare. In the past decade, the literature on this 
interesting entity has been extensively reviewed, the most outstanding contribu¬ 
tions being made by Richardson in 1942 and Ormond S. Culp in 1947. The latter 
author presented an excellent review with illustrations and anatomical reproduc¬ 
tions of the various types of anomalies reported in the literature as ureteral 
diverticula. From this report, it became cpiite evident that many of the cases re¬ 
ported as ureteral diverticulum were not acceptable as such: but instead repre¬ 
sented ureterocele, segmental hydro-ureter, redundant hydronephrosis, or vesical 
diverticulum. The present authors, in accord with later writers, agree with Culp’s 
new classification in that it establishes a more uniform method for categorizing 
future cases of this particular type of ureteral anomaly. 

Ureteral diverticula are classified into two main groups: 1) congenital or ‘‘true'’ 
diverticula and 2) acquired or “false" diverticula. Culp defines the true diver¬ 
ticulum as "an ovoid or round extra-ureteral sac containing all the ureteral coats 
and communicating with the ureteral lumen through a distinct stoma.’* Although 
a blind-ending branch of a bifid ureter would by definition fall into the true diver¬ 
ticulum group. Culp prefers to list them separately and his reasons appear 
justifiable. As pointed out by Mayers (1949). however, no one would deny that 
both have the same embryological origin, that of multiple budding or premature 
elearage of the ureteral anlage. "False" diverticula are thought to originate from 
a "blow out" or protrusion of the mucosa through the ureteral wall as a result of 
increased intra-uretera! pressure from various causes. By definition then, ‘‘false” 
diverticula contain incomplete, if any. muscular coats. 

0: a total of 52 cases reported. Culp found only fifteen which conformed to his 
classification. (This i~ excluding 14 cases of blind-ending branches of bifid 
ureters.) Ten of these fifteen were congenital diverticula, to which he added one. 
and in 1940 Mayers added another bringing the total of congenital diverticula 
10 r “ e -"e- To the 5 cases of acquired diverticula. Prat. Gahagan. and Fischman 
* 1947) added another, and one which the present authors wish to add brines the 
<ma! number of accepted ureteral diverticula to nineteen. 

-.evera! of the previously reported cases merit special mention. Raibbun's oft 
quoted case of snide bilateral diverticulum is unique (1927). The diverticulum 
Deported by Richardson in 1942 is the largest recorded, bavins a measured ca- 
pv^'uty *>t 3500 fT-. 
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These findings prove that foreign bodies may reach the right kidney either from 
the intestinal tract or through the ureter. In our patient there was no evidence, 
on surgical exploration, that the pin had perforated the kidney pelvis; therefore, 
we must conclude that the pin, in all likelihood, had ascended from the bladder 
through the ureter. 

719 Summit Ave., Seattle 4, Wash. ( 0. A. N., A. W. IC., J. L. McC., J. M. D.) 

Anacortes, Wash. (C. W. D.) 
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Fig. 1. A, excretory urography February ISIS. Xote fusiform dilatation of right lower 
ureter and left lower ureteral diverticulum. 13, plain urogram with ureteral catheters in 
place (October 1951). Xote development of large stone in lower right ureter. Catheter is 
coiled in left ureteral diverticulum which contains five small stones. 
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varies from a dull ache to severe colic. As one would expect, with urinary stasis 
and infection, calculi are fairly common. 

Diagnosis is most often made by x-ray urography, the coiling of a ureteral 
catheter within the diverticulum being a fairly frequent finding. 

Treatment, of course, depends upon 1) the size and location of the diverticulum, 
2) the presence or absence of infection, and 3) the condition of the ureter and 
kidney above. Operative excision of ureteral diverticula reny involve re-implan¬ 
tation of the ureter into the bladder, end to end ureteral anastomosis, nephro- 
ureterectomy, etc., depending upon the above mentioned factors. Also, m ac¬ 
quired diverticula, removal of the basic pathology responsible for the ureteral 
blowout is mandatory. 

CASE REPORT 


The patient (P. H. B.), a 38 year old white man, was first seen in August 1946, 
because of recurrent pyuria and difficulty in voiding. He gave also a history o 
intermittent low back and perineal discomfort over a period of several years. 
Urinalysis at that time was negative microscopically (patient had been placed on 
sulfa drug by his local physician 1 week previously), but prostatic smeai \us 
loaded with pus. He was treated conservatively with massage and sitz baths v it 
temporary symptomatic improvement. In December 1946, however, he retuine 
with a recurrence of symptoms and urinalysis revealed 30-40 white blood ce s 
per high powered field. Urine culture yielded nonhemolytic staphylococcus. 
Sulfa drug and penicillin were begun and a week later the patient retuine or 
excretory urography and cystoscopy. The urograms revealed a norma u PP el 
urinary tract, but there were saccular dilatations in the region of the '6 s1 ® 0 
ureteral junction bilaterally. The details were obscured somewhat by a mai 'e 
dilated bladder. At cystoscopy, a median bar was found with moderate con ra ^ 
ture of the vesical neck. The bladder contained 16 ounces of residual in me a 
the stoma of a bladder diverticulum was found in the region of eac _ ul ® 
orifice. Attempts to catheterize both ureters were unsuccessful. The patien 
subsequently admitted to the hospital and a transurethral resection of t eme g 
bar carried out. In February 1947, a bilateral vesical diverticulectomy v as ^ 
through a cystotomy. The right ureteral orifice was found just within e ^ 
ticulum on that side necessitating severance of the right ureter and re imp 
tion. Recovery following both procedures was prompt and unei en u ■ ^ 

patient was then followed periodically with urethral and right ure 
tions. Symptomatic improvement was marked but the heavy pyunti 
intermittently. This cleared temporarily on several occasions "it A 311011 
biotics and urinary antiseptics. . . . j n p ie 

In February 1948, excretoiy urography (fig. 1) revealed a dn erncu u 
region of the lower left ureter and a fusiform dilatation in the ng f rom 

Surgery was advised but pressing business matters prevente t ie ^ er j 0 d 
consenting to surgery at that time. He was then given streptomycin ^ t { ien 
of 6 days which resulted in a dramatic clearing of his pyuna. i e anc i 

moved to another city some ninety miles distant, was seen on J once 1 
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Fig. 1. A, excretory urography February 1SJS. Note fusiform dilatation of right lower 
ureter and left lower ureteral diverticulum. B, plain urogram with ureteral catheters in 
place (October 1951). Note development of large stone in lower right ureter. Catheter is 
coded in left ureteral diverticulum which contains five small stones. 
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at that time was feeling fine and had completely negative urine. Pyelography was 
unchanged from that of a year previous. He then disappeared again and was not 
seen until October 1951, stating that he had been perfectly well until several 
months prior when he began having intermittent, sharp pain in the suprapubic 
region and distal urethra. Urography (fig. 1, B ) revealed a large calculus in the 
lower right ureter and three to four smaller calculi in the diverticulum of the 
lower left ureter. The right ureteral calculus was causing moderate hydro-ureter 
and hydronephrosis on that side. Urinalysis, surprisingly enough, showed only 
occasional red and white blood cells. Surgery was again advised. On December 
9, 1951 a right ureteral lithotomy'- and left ureteral diverticulectomy were per¬ 
formed through right and left modified Gibson incisions respectively. The divertic¬ 
ulum opened into the left ureter approximately one centimeter above the ure¬ 
terovesical junction and had an estimated capacity of approximately fifteen 
milliliters. Recovery' again was uneventful. All stones were calcium phosphate. 
Microscopically, the wall of the diverticulum was composed of a somewhat modi¬ 
fied transitional epithelial lining with an underlying zone of hemorrhage. The 
outer lay'ers were composed of scattered smooth muscle bundles and fibrous 
tissue (fig. 2). 


DISCUSSION 

Because of the incomplete muscular coats, this diverticulum is listed in the 
“acquired” group. There are two distinct possibilities as to etiology': 1) secon aiy 
to extra-ureteral pressure from the bladder diverticulum, and 2) secondary to 
operative trauma to the lower ureter w'hen the bladder diverticulum was i emo\ ec. 
The ureteral anomaly was first detected postoperatively but could easily a'e 
been present preoperatively and missed, since on the py'elograms the large b a er 
and bladder diverticula completely obscured the lower ureters. The patient »s 
been seen several times since surgery' and has remained completely' asymp 
matic. Excretory urography' in February' 1951 revealed a normal left uppei unnan 
tract and almost complete regression of the right hydro-ureter and hy'di onep iro 
sis. 


ADDENDUM 

Since the writing of this paper, another case of congenital diverticulum of 
ureter has been reported (McGraw' and Culp, March 1952). This was oun 
64 year old -white woman who had presented herself because of a pain ess a^ ^ 
inal mass. At surgery, the corresponding kidney' -was found destroys, , a ” r . 
large thin-walled diverticulum contained numerous calcified plaques, ns ^ 
the total number of authentic ureteral diverticula to twenty, thirteen conge 
and seven acquired. 
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THE COUDE ELLIIv CATHETER FOR STONE EXTRACTION 
DOXALD R. SMITH and ESTELLE M. AFTER, R.X. 

From the Urologic Departments of the University of California and St. Luke's Hospitals, 

San Francisco 

Our continued success with the Ellik catheter in the treatment of ureteral 
stones has caused us to accept it as the procedure of choice. On occasion, however, 
we have found it difficult or, rarely, impossible to pass the whistle-tip Ellik bc- 
vond the stone. This caused one of us (E. M. A.) to suggest the use of a Coud6 


Fig. l 

catheter m such situations and a few were made up. At first they were utilized 
where difficulties were encountered with the standard Ellik with gratifying suc¬ 
cess. More recently, we have tended to use it as our choice over the whistle-tiD 

type- 1 

Figure 1 shows the Coude catheter looped about a stone. It forms an admirable 
dilating wedge. We believe this catheter can profitablv be added to the armn- 
mentarium of the urologist. 
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ELECTROCYSTOGRAPHY; A STUDY OF BLADDER CONTRACTIONS 
MEASURED BY DIFFERENCES OF ELECTROPOTENTIAL 

GREGORY S. SLATER 


From the Urology Section of the Surgical Service, Veterans Administration Hospital, 

San Francisco, Calif. 

In an attempt to develop a clinical method of studying and diagnosing lesions 
of the bladder, a means of recording electropotential variation in the muscle of 
the urinary bladder is being investigated. 

Medicine today makes use of electrocardiograms to aid in diagnosing heart 
lesions, and electro-encephalograms in the study and diagnosis of lesions of the 
brain. Why not, therefore, use a similar method in the diagnosis of lesions of the 
bladder? 

Although cystometry is a useful method for studying the normal and the 
pathological physiology of the bladder, it has not proved reliable as a diagnostic 
procedure. 1 Extensive study reveals that there is a great variability of cysto- 
metrograms in the three groups: normal, hypertonic, and atonic. Also that, by 
cystometry, one group is not differentiated from the other and that there is a 
broad overlap of the pathological and normal. 1 The generally accepted statement 
that the cystometrogram is useful in distinguishing between a neurogenic bladder 
and a bladder affected by an obstructive lesion is not true. There is nothing dis¬ 
tinctive in the cystometric curve to distinguish the myogenic from the neurogenic 
bladder. The atonic neurogenic bladder produces cystometric findings identiea 
with those of a decompensated obstructed bladder. The shortcomings of cystom 
etry as a diagnostic procedure has been established. 1 

Investigators at the University of Virginia 2 utilized a Grass electro-encep a o 
graph to record differences of electro-potential between two bare electrode tips 
thrust blindly into the bladder. They obtained a characteristic wave P att( - U ' 
(fig. 1). The "bladder waves” occurred every 2.3 minutes and lasted 01 • 
seconds. It is believed that these waves of vesical contraction can be recoi e 3 
measuring differences of electrical potential. . 

In the present study the same type of Grass electro-encephalogram mac me 
was used. The bladder waves recorded had a pattern and frequenc.v simi ar 
those of the Virginian workers (fig. 2, I). In addition to substantiating 1 11 s ear ^ 
study, this subsequent work has shown that extra vesical influences do no cau 
the “bladder waves” and has revealed the effect of para sympathetic stimu us 
the waves recorded. 

METHOD 

Muscle contraction is accompanied by the passage of an electrical vare a J? 
the muscle, which can be measured as a difference of electrical poten m 


Accepted for publication May 28, 1952. , f 0 f the cvslo- 

1 Weyrauch, H. M., Esehscholtzia, L. L. and Howard, Joan: A w 
metrograms as a diagnostic test. J. Urol., 61: 191-209, 1914. „, ( noton tial changes 

^ Corey, E. L„ Boyce, W. H„ Vest, S. A. and Branch, C. R.. Ek-ctro ^ ^ ^ 

in human urinary bladder: A method of measurement. J. Appneu 
1951. 
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any two separated locations of the muscle. Excitation and conduction occur in 
both smooth and striated muscle, 3 and the electro-potentials of smooth muscle 
have been studied extensively. 3 - s - *•*•*•» However, until recently no work has 
been done on electrical changes in bladder muscle. In this study all work was done 
on the urinary bladder in man. The subjects were men between 40-00 years of 
a ,r 0 who had no bladder disease. To measure minute differences in potential occur- 
ing in the bladder two insulated McCarthy fulgurating electrodes, having needle 
points (fig. 3) were passed into the bladder through a Brown-Buerger catheteriz- 
ing cystoscope during the course of evstoscopic examination. Under direct vision, 
the pointed electrodes were thrust into the bladder museleatthesamclocationfor 
each test, one on each side at a point 1 cm. above and 1 cm. medial to the respec- 


B 



A RESPIRATION 


Fig. 1. Bladder waves recorded by University of Virginia group 3 


»USM« «•« 



£ 



Fig. 2. 1 , Characteristic bladder waves. In order to show two consecutive waves clearlv 
60 second interval between two waves has been omitted. 2. Complete cycle from one bladder 
wave to succeeding wave. Waves are occurring at S6 second intervals'. 


tive ureteral orifice. The electrodes were then connected to one channel of a 
Grass electro-encephalograph and recordings were taken with the bladder slightly 
distended with approximately 200 cc of water. During various phases of the study 
other channels of the electroencephalograph were used to record electrocardio- 


3 Rosenblaeth, Arturo: Conduction in smooth muscles. Biol. Symp., 3 : Ill-log J94j 
; Bozler,Emil : Action potentials and conduction of excitation in muscle. Biol. Symp., 

060^66^1936 ' : An analysis of the properties of smooth muscle. Col. Spr. Harb. Symposia, 


? Bozler, Emil: Reflex peristalsis of the intestine. Am. J. Phvsiol., 157: 
musdes! e Aim I j!'p^rsioi n ,^.36^ I 553^56(), C l&42 an '^ ng COnducted res P° nses visceral smooth 
‘ Bourdillon, R. B.: Vaginal potentials in rabbits. J. Phvsiol., 97: 13 S -159 loan 
4S6, 1940 rdlllOn ’ R ‘ B ’’ and L,dwel ’ °- Slo "‘ vaginal potentials. J. Physiol.,'98: ISO- 
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grams, abdominal muscle movement, and respiratory movement. In addition, 
recordings were made of various phases of vesical activity such as emptying and 
filling. 

OBSERVATION AND RESULTS 

After standardizing a method, electropotential changes in the normal bladder 
were recorded. These tracings were named electrocystograms. The recordings 
revealed waves of characteristic pattern (fig. 2, 1); these waves occurred approx¬ 
imately 7 - every- 2.3 minutes and lasted approximately 7 1.3 seconds. Note the sim- 




l- -c- 

■' 

Fig. 3. A, McCarthy fulgurating electrodes used in study. B, enlargement of electrodes 
showing contact end of electrodes. Note needle pointed tips. 



__ 28 em wottr _ 
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Fig. 4. Bladder wave and simultaneous waves of respiratory movement 

ilarity of these waves to those recorded by 7 the University of Virginia workers 

1 j 

In order to present two consecutive bladder waves clearly in one pictuie th 
waves have been brought together, eliminating a time interval of 60 sec on s 
Figure 2, 2 illustrates a complete cycle from one bladder wave, thiough a res 1 
period” to the onset of another bladder wave; these waves were space 
second intervals. ts 

The next step was to record electrocystograms and respiratoiy 7 m0 ' e . 
simultaneously 7 , utilizing a thermocouple at the nose. This was done to e 
whether respiratoiy movement: was the cause of the production o 10 
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Fig. 5. Simultaneous record of bladder waves and possible extravesical influences: 
heart, arm, thigh. 




BLADDER-BLADDER 


-f 

bladder-arm 



abdoi^en-arm 


THIGH—ABDOMEN 1 » ' 


BLADDER-THIGH ' * 


THIGH-THIGH 




> siinultaneous record of bladder waves and possible 
arm, thigh. B , simultaneous record of bladder waves and possible 
abdominal muscles, arm, thigh. 


extravesical influences: 
extravesical influences: 
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grams, abdominal muscle movement, and respiratory movement. In addition, 
recordings were made of various phases of vesical activity such as emptying and 
filling. 

OBSERVATION AND RESULTS 

After standardizing a method, electropotential changes in the normal bladder 
were recorded. These tracings were named electrocystograms. The recordings 
revealed waves of characteristic pattern (fig. 2,1); these waves occurred approx¬ 
imately every 2.3 minutes and lasted approximately 1.3 seconds. Note the sim- 



Fig. 3. A, McCarthy fulgurating electrodes used in study. B, enlargement of electrodes 
shoeing contact end of electrodes Note needle pointed tips. 
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Fig 


4. Bladder wave and simultaneous waves of respirator} 7 movement 
ilarity of these waves to those recorded by the University of Virginia voikei 

(fig- !)• . the 

In order to present two consecutive bladder waves clearly in one pic u 
waves have been brought together, eliminating a time interval of CO secon 
Figure 2, 2 illustrates a complete cycle from one bladder wave, through a res 
period” to the onset of another bladder wave; these waves were space a 
second intervals. , g 

The next step was to record electrocystograms and respiratoiy eme .^ e 
simultaneously 7 , utilizing a thermocouple at the nose. This xvas done to e ^^ ( j er 
whether respiratoiy movement was the cause of the production of t ie i a 
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Fig. 5. Simultaneous record of bladder waves and possible cxtravcsical influences: 
heart, arm, thigh. 
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abdominal muscles, arm, thigh. pusbiuie extravesical influences: 
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waves. Figure 4 illustrates that the bladder waves are independent of respiratory 
movements. 

The question then arose, do these recorded bladder waves reflect vesical con¬ 
traction or are they artefacts produced by extravesical influences? In order to 
answer this question electropotentials registering muscle movement from the 
bladder, abdominal wall, and the extremities were simultaneously recorded. In 
addition, recordings from a precordial lead were taken. These records (figs. 5, G 
and 7) well illustrate that bladder waves pictured in the electrocystogram are 
characteristically independent of extravesical influences. 

Additional study was then initiated to determine the effect of parasympathetic 
stimuli on the bladder, by means of electrocystograms. Figure 6 illustrates the 


PRECORDIAL 






BLADDER-THIGH 



Fig. 7. Simultaneous record of bladder waves and possible extravesical influences 
heart, arm, thigh. 



Fig. S. Record of bladder waves after administration of parasympathetic stimula 

bladder waves obtained 20 minutes after the intramuscular injection of prostigmme 
(1 ml of a 1:2000 dilution). The bladder waves occurred every 10 to 25 seeon s 
rather than every 86 seconds (fig. 8). Upon parasympathetic stimulus the a el 
waves do not change their force or configuration but they are moie frequen 

DISCUSSION 

The observations illustrated lend support for the hope that a method oi ^ 
cording vesical activity, by virtue of changes in electropotential, ias t j on 

vised. Further, the experimental data presented seem to alloc t ! . e fj' arC 

that the bladder waves (electrocystograms) represent vesical aetn \ > 
not produced by extravesical influence. 
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Whether electrocystography will prove useful as a diagnostic measure is still 
not known. Studies are now being carried out at Stanford University to provide 
further evidence that electrocystograms indicate bladder contractions. Additional 
studies are to be instituted to determine the electrocystographic patterns of 
abnormal bladders in order to critically evaluate electrocystography as a diag¬ 
nostic test. 


SUMMARY 

A new approach to studying the bladder is being investigated. The activity of 
the bladder can be recorded in elect rocystograms. These bladder waves ap¬ 
parently occur independently of extravesical influences and arc affected by para¬ 
sympathetic stimulation of the bladder. 

The author wishes to thank Doctor Henry INI. Wevrauch of Stanford University 
for his encouragement and help during the course of this study. 
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THE EFFECT OF BANTHINE IN THE TREATMENT OF 
GENITOURINARY DISORDERS 

JOHN W. DRAPER, STEWART WOLF, JOHN F. MURPHY, A.B. and 
HOWARD KRAVETZ, B.S. 

From the Second Cornell Surgical ( Urology) Division , Bellevue Hospital and The Departments 
of Medicine and Surgery ( Urology) Cornell University Medical College, New Yorh, N. Y. 

The action of Banthine on the gastrointestinal tract has been the subject of 
extensive investigation. 1 ' 6 Fifty to one hundred milligrams administered by 
mouth have been shown to counteract the effects of parasympathetic stimula¬ 
tion. When opposing stimuli are not too strong, Banthine may reduce gastric 
acid production and motor activity and inhibit peristaltic contraction of the 
small intestine and colon. "• 8 Urinary retention has been observed during the 
course of Banthine administration. For this reason we decided to investigate 
the effects of this drug on the urinary tract. 


METHODS OF INVESTIGATION 

The present report covers observations of the effects of Banthine on the 
urinary bladder and includes a preliminary statement of observations on t e 
renal pelvis and ureter. 

This group included some with normal, and some with abnormal, blade eis. 
Banthine was administered by mouth in single doses of 100 mg. or 150 mg., 
or in repeated doses of 50 to 100 mg. four times a day over a period of se\era 
weeks. Observations were also made following intramuscular injections o o 
or 50 mg. Control observations were made with a bitter placebo of identic» 


Supported by a grant from the Searle Company. . _.. v- r j une 
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appearance to Banthine, or by sterile hypodermic injection, as well as without, 
the administration of any agent. 

Observations on the tone and capacity of the bladder were made with an 
ordinary water cystometer. Physiological saline was introduced into the empty 
bladder slowly to avoid rapid abnormal distention of the bladder and consequent 
reflex contraction. The time of appearance of the desire to void, and of the 
presence of pain were noted. Experiments in which single oral dosage of Banthine 
was used were carried out as followsi .After the bladder capacity had been es¬ 
tablished. the contents of the bladder were withdrawn and measured. The 
patient, was then given oO or 100 mg. Banthine orally. The cystometric deter¬ 
mination was then repeated at 30 minute intervals after the ingestion of Banthine 
or placebo. 

This technique was altered somewhat in the experiments in which intramuscu¬ 
lar or subcutaneous injections were given. After the bladder had been emptied 
it was filled slowly to near capacity and the inflow clamped off. Readings, ob¬ 
tained directly from the water manometer, were taken every minute until the 
conclusion of the experiment. During a preliminary ten to twenty minute "con¬ 
trol” period, observations were made of pulse rate, pupillary accommodation, 
sensation of bodily coolness or warmth, perspiration, salivation, presence or 
absence of desire to void, and the patient's general mental state. The injection 
was then administered and the above observations were continued until the 
termination of the experiment. The contents of the bladder were then with¬ 
drawn and measured. 

Other subjects were studied while on a maintenance dose of 100 mg. Banthine, 
four times a day. In the early experiments cystometric determinations wei'e 
carried out daily on these subjects. Later, because of the possibility that repeated 
distention of the bladder with fluid might cause some relaxation and give a false 
impression of the effects of the drug, the cystometric determinations were done 
only twice a week. The bladder capacity was determined by either of the fore¬ 
going methods described. After a variable number of days these patients were 
given the placebo instead of Banthine and then given Banthine again without 
knowing that the medication was being changed. Further controls were obtained 
by day to day measurement of bladder capacity without any agent being given. 

RESULTS 

Oral administration of single doses. Twenty-seven separate experiments were 
performed on three subjects with reduced bladder capacity, and three with 
normal bladder capacity. Each was given 100 mg. Banthine by mouth while 
the bladder capacity was being measured repeatedly. Although variable in degree, 
the results in both groups were relatively uniform. When the original capacity 
was as great as 250 cc there was rarely an increase in the capacity of more than 
100 cc. The greatest effects were observed with bladder capacity of less than 
300 cc. The effects of 100 mg. Banthine compared with placebo are shown in 
figure 1,-4. Within 30 minutes after administration bladder capaeitv in mod 
instances was observed to increase. Maximum effect was observed in the neigh- 
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borhood of /5 minutes and within 3 to 4 hours the effects had largely subsided. 

Intramuscular administration of single doses. Thirteen observations were made 
on 3 patients with normal bladders and 2 patients with hypertonic bladders 
who were given 50 mg. Banthine or saline as a placebo. Again, the most striking 
effects were observed in those subjects who had the smallest bladder capacity 
and the highest intracystic pressure during the control period (fig. 1,2?). 

Repeated doses. In order to establish a control group, 10 individuals with ap¬ 
parently normal bladders were given 100 mg. Banthine four times a day. Four 


TOTAL BLADCGR 
CAPACITY W CC 




Pig. 1. A, comparison of effects of single oral dosage of Banthine and place vear 

capacity in 50 year old woman with hypertonic bladder. B, cystometric tracing r |jf) Cn t 
old man with hypertonic bladder. 200 cc of saline was introduced at start, o • l 
and 340 cc of fluid was present at end of experiment. 


of these individuals displayed an increase in bladder capacity varying rom 
to 47 per cent while they were taking Banthine. The remaining six s ove ^ 
increase from 3 to 16 per cent which we do not consider significant. f ;° n jj ou . n 
son of the effects of Banthine and placebo in the case of one such subjec is s 

in figure 2, A. • "Id stress- 

Fourteen subjects with urinary incontinence, varying from a ml ^ {j icse 
incontinence to a total inability to retain urine were observed, en 0 
patients were males, and four were females. As in the normal subjects, 
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capacity was increased but there was no significant change in the amount or 
degree of stress incontinence. 

Six patients who were hospitalized because of chronic cystitis were included 
in this study. The bladder capacity of each was doubled while taking Banthinc. 
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2 -:f’ comparison of effects of maintenance dosage of Bantbine and T)lncehnr,Ti ki„,i 

iSPisin mrnm 


Examples of the effects noted are shown in figure 2, B. These patients improved 
rapid yunth a prompt decrease in urgency and frequency of urh a“on S lv 
ambulatory patients suffering from chronic cystitis were gh-en the same ouan 
tit.es of Banthine without sigmficant improvement in the symptoms of frequency 
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and urgency of urination. It is possible that larger doses of Banthine would have 
reduced the symptoms of the individuals who were dealing with the day-to-day 
stresses of life outside of the hospital. 

Four patients with disease of the upper motor neurons, multiple sclerosis, 
paraplegia, hemiplegia, and cerebral arteriosclerosis were given the maintenance 
dose of Banthine. All showed substantial increase in bladder capacity. The 
changes observed in one of these are shown in figure 2, C. 

Four women with chronic recurrent Hunner ulcers were observed, and they 
all showed decrease in symptoms while taking Banthine. These patients have 

Effects of Furmethide on Bladder Pressure vnth 100 cc N/S 
in Bladder at onset 



Time in Minutes 

Fig. 3. A, increased in contractile state of hypertonic bladder following ^"'molted linef. 

flirmpf.liidp /? nrnmnt. intnvpnnfinn nf ftffcct DV Utintil \ 


of furmethide. B, prompt interruption of furmethide effect by 
Atropine effect slower and less complete (broken line). 


not been under observation long enough to determine the permanence o i ^ ^ 
Four children with enuresis were given 50 mg, Banthine at be ^™ e j veatc( j 
four, urinary symptoms disappeared completely. However, Aula nthiiie. 

twelve enuretic adults in the Army, found no improvement a ct sfil _ 

One private patient in whom enuresis developed following a suprapu nc 
tectomy lost the enuresis after taking 100 mg. Banthine at bedtime. ^ ur j na tioii 
Eleven subjects were observed who had complaints of frequency 
associated with chronic emotional distress without any demons m 


5 Zufall, Robt. Lt,., ATJS: Personal communication. 
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in the bladder dynamics. Cystoscopic examination of each patient revealed an 
entirely normal bladder and urethra. Cystometric determinations were normal. 
Only one individual showed a significant decrease in symptoms while on Ban- 
thine therapy. 

Eighteen patients with bladder spasm following prostatectomy were given 
Banthine, 100 mg. four times a day. Fourteen of these patients, whose symptoms 
were not severe, were improved. However, the remaining 4 patients with severe 
postoperative bladder spasm failed to obtain any relief from this amount of 
Banthine. 


EUecIs o( Banthine followed by five separate in|eclions of Furmethide. 
each I mg sc., on Blodder Pressure with 100 cc M/S in Bladder ol onset 



Tim* in Mmutes 


Effect of Atropine followed by Furmethide on Bladder Pressure 
with 100 cc N/S in Bladder at onset Capacity after 65 min 280 cc. 



Banthine p'iiilT ° f Furmet i* idc to increase contractile state of bladder inhibited by 
ofFurmethfde Same as figure 3 ’ A ' B ’ failure of atropine to counteract effect 


Side effects Most of the subjects noted dry mouth and difficulty in focussing 
le eyes \\ 1 e taking 100 mg. of Banthine four times a day. In one subject, 50 

78 S to 1 50 wi gl '' ( ' r ! lntravrenously produced marked increase of pulse rate from 
8 1 U and the hlo °d pressure from 130/80 to 180/100. 

EFFECT OF BANTHINE ON HYPERTONUS OF THE BLADDER INDUCED BY 
PARASYMPATHOMIMETIC DRUGS 

enteral ^Banthine ~ those in which par- 

as administered with the exception that the bladder 
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Effectsof Furmethide' (5 mg) on Bladder Pressure with 
200 cc N/S in Bladder ot onset Capacity after 30 min 440cc 



Time in Minutes 

Effects of Furmethide followed by Banthine on Bladder Pressure 
with 200 cc N/S in Bladder ot onset Capacity after 60mm 325 cc 



Time in Minutes 


Effect of Furmethide followed by Atropine on Bladder Pressure 



10 20 30 40 50 60 70 


Ti»ne in Minutes _ ^ 

Fig. 5. A, weak stimulating effect of Furmethide on normal bladder. B, 
Furmethide effect on normal bladder by Banthine. Patientsameas/1. C, incomplete ^ 

of Furmethide effect on normal bladder by atropine. Patient same as A - Aote un 
contractions. 

was filled to 20 to 25 per cent of capacity. Three subjects with hypertonic hladdeis 
were given 1 to 2 mg of Furmethide* subcutaneously or intramusculaiij. < 

3 to 15 minutes there occurred a brisk increase in the contractile slate o j 
bladder with an intense desire to void (fig. 3, A ). The effect of the Fuime 
* Smith Kline and French brand of furthethonium iodide supplied by the inanufa 
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was maximum in 15 to 17 minutes, and had largely subsided in 35 to 40 minutes. 
Injection of 50 mg. Banthine intramuscularly at any time during the course of 
this response promptly interrupted it so that the pressure was restored to its 
original levels or lower, within 5 to 10 minutes, and the desire to void was elimi¬ 
nated. This experiment was repeated twice using 0.4 mg. atropine for the purpose 
of comparing the efficacy of Banthine and atropine. In each case however, the 
response was slower and less complete than was noted with Banthine (fig. 3. B). 

In two experiments. Banthine was given first. During the next 70 minutes, 
injection of 1 mg. Furmethide on five separate occasions failed to induce an 
increase in the contractile state of the bladder, or any desire to void (fig. 4, .4). 
In two further experiments, injection of 0.4 mg. atropine was followed by a 
1 mg. injection of Furmethide. This dosage was sufficient to interrupt the atropine 
effect with an accompanying increase in bladder pressure and an intense desire 
to void (fin. 4 , B). Two placebo experiments were performed using 2 cc saline 
and no effect was observed. Two subjects with normal bladders were studied 
in the same manner. Five milligram injections of Furmethide were required to 
cause any appreciable increase in bladder pressure, or desire to void (fig. 5, .4). 
A 50 mg. injection of Banthine was sufficient to counteract, or prevent, the ac¬ 
tion of the Furmethide (fig. 5. B). but 0.4 mg. injection of atropine was not 
sufficient to accomplish this completely (fig. 5. C). Experiments were performed 
using 2 cc saline as a placebo as well as experiments involving no medication, 
but no change in intracvstic pressure was observed. 

Ureter and kidney pelvis. Attempts to measure and record contractile activity 
in the ureter and kidney pelvis and to estimate the effects of Banthine on these 
structures were made using Trattner's hydropliorograph. 10 This instrument was 
not well suited to the problem because the recording is dependent upon volume 
of urine flow as well as contractile activity of the ureter. At present the studies 
are being pursued with the use of an electrical transducer and an electronic 
device, which records intra-ureteral pressures independent of urine flow. 

Excretory urograms were taken of five normal subjects. Several days later a 
second series was done after pre-medication with Banthine, 150 mg. given bv 
mouth 30 minutes before the intravenous injection. In both series determinations 
were kept as similar as possible. Xo significant difference in the density of con¬ 
trast medium could be determined by x-ray. 

Fifteen patients with renal colic due to calculi were treated with Banthine. 
The results suggest that it is useful, but a larger series will be necessary to es¬ 
tablish this conclusion. 


SUMMARY AND CONCLUSIONS 

The efiects^of Banthine on the function of the urinary bladder have been in- 
' t'-'bgated in 74 patients with various bladder disorders, and in seventeen normal 
subjects. Over five hundred eystometric determinations have been carried out 
In general, there appeared to result a decrease in bladder tone, associated with 
diminished force and frequency of spontaneous contractions. This resulted fairlv 
10 Lapide*. J.: The physiology of the intact human ureter. J. Urol.. 59; 501 1945;. 
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uniforml 3 r in an increase in bladder capacity. The effect was most striking in 
patients with contracted bladders and bladders of small capacity. In these 
subjects, nocturia, diuria, and strangury could be reduced with minor side- 
effects of the drug. In the absence of excessive!}' strong stimuli, Banthine has 
been shown to relax bladder spasms caused by parasjunpatbetic stimulation. 
It has been found that Banthine is a better antagonist to Furmethide than 
atropine in the dosage used in these experiments. Preliminary observations on 
the effect of Banthine on the renal pelvis and ureter have been reported. 

65 E. 66tli St., New York 21, N. Y. 
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The urinary bladder is admirably adapted to plastic surgery. Its blood supply 
is profuselv anastomosing, the muscle bundles of its wall are interlacing and the 
mucosa is not delicate. 

This report covers the following plastic surgical procedures which we have 
done on the urinary bladder of experimental animals and/or of patients: 

1) Reconstruction of lower segment of ureter. 

2) Construction of suprapubic spigot for permanent eystostomy. 

3) Reconstruction of urethra with tube made from a bladder flap. 

4) Re-inforcing bladder wall by overlapping to reduce size and increase tone 
of bladder. 

5) Anastomosis of isolated loop of sigmoid to bladder to enlarge its capacity. 

6) Transplantation of trigone to sigmoid. 


REVIEW OF LITERATURE 


The reconstruction of the lower segment of the ureter by a tube made from a 
bladder flap has been successfully performed both experimentally on animals, 
and clinically in human subjects. 1 - '• *• *■ 5 - 6 - T - 5 The most recent report gave a 
5-year follow-up in the case of a ureterovaginal fistula in which the ureteral de¬ 
fect was repaired by use of a tube made from a bladder flap. There was no evi¬ 
dence of ureteral obstruction and there was a definite regression of the previous 
hydronephrosis as shown by pyelography. 

The use of a bladder flap in the reconstruction of the urethra has been reported 
recently by two of the authors. 9 Previous to this, Markoff in 192S reported a 
case of vesicovaginal fistula with complete destruction of the urethra. A new 
urethra was formed by incising the bladder anterior to the fistula and pulling 
the bladder out to form a new urethra. The vesicovaginal fistula was then closed. 


Read at annual meeting. American Urological Association. Atlantic Citv, June 26.1952- 
1 Baiden, A.: Demel autoplastv of ureter with aid of bladder in man Zentralbl- 
f. gynak.. 54: 3237-3239. 1930. 

- Barnes, R. AY. and Farley, S. E.-. Reconstruction of lower segment of ureter with tube 
madefrom bladder flap; preliminary report. J. Urol., 59: 466-470. 194S. 

COOS 1946 ' ^ 1 ^ astlc constructIon of ureter from bladder. Zentralbl f. chir.. 51: 2001- 

T : Ureterovesical anastomosis when proximal ureter is short. Canad. Med 

J.. ooi o14-oid, 1946. 

57- 845^^47 l3 1947 X ' F ' : Ke ' lm P Iantatio “ of ureter into bladder by flap method. J. Urol.. 


- St** X' ant * Carlson. H. E.: Ureterovaginalfistula. J. Urol., 42 : 263-268 1989 
64- 40tMr>' “^Replacement of portion of ureter by tissue from bladder. Zentmlbf. f. chir.. 
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producing a satisfactory result. It was concluded that “a destroyed urethra can 
be replaced by an artificial urethra formed with the bladder wall.” 10 

Many other techniques have been suggested to replace the complete)}' de¬ 
stroyed urethra. 91 ' 9 In 1863, Baker Brown perforated the anterior wall of the 
vestibule below the clitoris with a trocar and made a puncture wound into the 
bladder. A silver catheter was placed and eventually the wound healed with a 
continent urethra. Others have used tunnels made from vaginal and labial flaps, 
but restoration of urinary continence following these procedures has not been 
frequent. In order to improve control, the construction of an artificial sphincter 
by using levator ani muscles, the gracilis muscle, and the pyramidalis muscle 
has been tried. The results in most of these were not encouraging. 

The plastic reconstruction of a major portion of the floor of the bladder in an 
obstetrical case was accomplished by the use of vaginal flaps. 13 

Pedicled flaps from the bladder wall were used in the repair of scrotal hypo¬ 
spadias by Zeller in Germany in 1935 with an excellent result. 19 

The use of an isolated intestinal loop to enlarge the capacity of the bladder 
was tried by Seberring in 1932. A portion of the ileum was anastomosed to the 
bladder in the experimental animal. The follow-up revealed apparently normal 
bladder function and a normal nonprotein nitrogen. 20 More recently Couvelaiie 
has successful!}' enlarged the bladder by anastamosing an isolated segment o 
large bowel. 21 

The formation of an artificial urinary bladder by using isolated segments o 
intestine has been reported by many authors. Notable results have been obtaine 
by the use of the isolated cecum with the attached ileum as urethra. Ev eii t ie 
gallbladder has been tried in the experimental animal, with terminal uremia as 


the result of mucosal absorption. 20 "' 2 ' 1 

10 Markoff, N.: New method for restoration of female urethra by formation with hladde 

in cases of complete destruction. Gynec. et Obst., 18: 6-17, 1928. ,. T„.[,j er 

11 Caughlan, G. V.: Ureterovaginal fistula: Repair of urethral defect by use 

flap. J. Urol., 68 : 428-430, 1947. . . . . iaM.A., 

12 Deming, C. L.: Transplantation of gracilis muscle for incontinence of ui 

86: 822-823, 1926. , . , „ iy; en . 

13 Gomoiu, V. : Plastic reconstruction of urethra in woman by flap lor . 

med. Wchnschr., 90: 524-525, 1940. _ . n . . ci-lfiG-SOS, 

14 Harris, S. H.: Reconstruction of female urethra. Surg., Gynec. CDs 

15 Marion, G.: Construction of continent urethra in female; application in exsti 1 J 

of bladder. J. d’urol., 37: 393-A02, 1934. . , -..„ t j V e fecli- 

16 McGaw, W. H.: Restoration of female urethra and vesical spnmc e, p 

nique resulting in urinary control. Surg., Gynec. & Obst., 47: 408-412, la- ' suoolv 

42 Rosser, C M.: Transplantation of vermiform appendix into female bladder to su[ I . 

absent urethra. Ann. Surg., 69: 435, 1919. an extensive 

18 Ward, G. G.: Reconstruction of urethra after complete loss, compi < ^ ^ c £ 
vesicovaginal fistula, operative technique employed with success, ouig-, •> 

37: 678-682, 1923. _ . . , i hvnospadias by 

19 Zeller, O.: Replacement of missing urethra in patient ’ivith scro . 

pedicled flaps from bladder wall; case. Med. Welt., 9: 565-56:, 1-Mo. i,wider: clinical 

20 Seberring, W.: Use of isolated intestinal loop to enlarge capaci 

and experimental study. Proc. Staff Meet. Mayo Clinic, 7: 123-12/ > ■ • ( j e c ] as sifica- 

21 Couvelaire, R.: La petite vessie; des tuberculeux genito-urina 

tion place et variantes des cysto-intestino-plastics. J. d urol. ox>: m , ■ ^3-359, 1925. 

22 Lay, E. Bussa: Bladder made from gallbladder. Arch. ital. m a Substitute bladder 

23 Merricks, J. W., Gilchrist, R. K., Hamblin, H. and Reiger, L I -• 

and urethra using cecum as bladder and ileum as urethra. J- h nerfect continence; 

24 Rubin, S. W.: The formation of an artificial urinary bladdei 
an experimental study. J. Urol., 60; 874-906, 1948. 
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The preservation of the bladder wall surrounding the ureteral orifice has been 
suggested in an attempt to preserve the so-called “valve action” of the intramural 
ureter. Either the entire trigone with attached ureters has been transplanted 
into the sigmoid, or the trigone has been divided and each half transplanted 
separately a 5-55 These procedures have been mentioned in the literature.-' 7 


REPORT OF EXPERIMENTAL AND CLINICAL INVESTIGATION 


Construction of a tube from a bladder flap. This procedure was done on a total 
of 16 animals and on 3 patients. All of the tubes remained viable except in two 
animals; these also had a flap of bladder wall placed around the base of the tube 
in an effort to form a sphincter; in both, the tube became necrotic and sloughed. 

The technique of constructing a tube from a bladder flap which was found to 
be most satisfactory is as follows: 

The bladder is extraperitouealized in all cases which necessitates a flap so long 
that the dome of the bladder is required in making the flap (fig. 3, --1). The peri¬ 
toneum is separated from the bladder except over the area which is firmly 
adhered to the dome of the bladder. It is incised at tliis point and the incision is 
continued around the margin of area of firm attachment, leaving the peritoneum 
on the bladder over this area. The peritoneum is then closed by approximating 
its cut edges with 3-0 chromic. Thus the bladder and peritoneum are entirely 
separated so that a flap taken from the bladder wall can extend entirely over the 
dome from one side to the other. The flap is made by making an incision through 
all layers of bladder wall, and another parallel to this is made from 13 f to 4 cm. 
from it. The flap is left attached to the bladder on one end forming a pedicle a 
little wider than the flap itself, and the other end is cut off from the bladder. The 
position of the pedicle varies according to the purpose for which the tube is con¬ 
structed. The flap is then made into a tube by suturing it around a catheter; the 
mucosa is on the inside of the tube. Two layers of continuous 5-0 chromic suture 
are used; the first layer is placed submucous and the second approximates the 
muscle. The defect in the bladder caused by removing the flap is then closed 
with two layers of 3-0 chromic—submucous and muscular. 

Reconstruction of loiccr segment of ureter (fig. 1). 

Animal research: The lower segment, of the ureter was reconstructed with a 
tube made from a bladder flap in 11 calves. The flap was cut 2 cm. wide and the 
pedicle left attached to the posterior portion of the bladder in the region of the 
ureteral orifice. A tube was constructed around a 10F catheter from the flap and 
its lower end left open into the bladder when the defect in the bladder wall was 
closed around it. Several methods of anastomosing the upper end of the tube to 


-* Bergenhem, B.: Ectopia vesicae et adenoma distruens vesicae; exstirpation of beacin - 
implantation of ureterena i rectum. Eira, 19: 26S-273, 1S94. 1 a ’ 

6 Goodwin, W E. and Hudson, P. B.: Exstrophy of bladder treated bv rectal trans. 
A a Ob=t 1 °93°- f 4l V1 1951 trig0ne: modification of Mavdl-Bergenhem operations'. Surg., Gynec. 

2.5 ia)4" d1 ’ IV ‘ : Uber die radikaltl> erapie der blasenktopie. Wien. med. Wchnscbr.. 44; 


i ^tayd'. K.'. ljber die radikaltherapie der ectopia vesical urinariae Wien mpH W„I.„ 
44: 1113-1115, 1169-1172. 1209-1210, 125G-125S, 1297-1301 1S94 med ‘ Uhn ' 

* Mersbemer, \\ . L.. Kolarstick, A. J. and Kammandel, H.:' \ method for tbp 
non of an artificial urinary bladder by implantation of ureter* into comnleteK-° nS /- r, f 1 c ' 
excluded segments of small intestines. Bull. New York Xfcd?Coll *«fi» Part,,,lly 
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the lower end of the severed ureter were used. The one which resulted in the least 
amount of constriction and fibrosis was an anastomosis of the spatulated ends 
with 5-0 chromic continuous suture (fig. 1, A). This method increases the diam¬ 
eter of the lumen at the site of anastomosis, and prevents a circular ring of 
fibrosis. 

The tube which was reconstructed from the bladder flap remained viable in 
all eleven calves operated upon. Seven calves died due to faulty technique of 
constructing a watertight suture line and from difficulty retaining ureteral 
splints and urethral catheters in these animals. Four calves lived more than one 
month. In one of these a ureteral stricture developed due to incorrect anasto¬ 
mosis, and one died later from intestinal obstruction due to adhesions. A perfect 
result was obtained in two calves; no hydronephrosis, infection or other complica¬ 
tions occurred. These results show that when proper technique and meticulous 
cai-e are used, and when it is possible to keep the ureteral splint and a urethral 
or suprapubic catheter in place for 12 days, a functioning lower segment of the 
ureter can be reconstructed with a tube from a bladder flap. 



—— • w i a/ 

Fig. 1. Reconstruction of lower segment of ureter with a tube from a Madder 
direct anastomosis of spatulated end of tube to that of lower end of ureter, ti, I 
reconstruction of lower segment of ureter. 

Clinical application: When the lower segment of the ureter is accidentally 
removed during pelvic surgery, or when excision is indicated for severe stnc uie, 
for tumor in a solitary ureter or for other disease, this method of reconstruc m ^ 
can be applied. The authors have done no clinical cases, but Oekerblad, oc' s ’ 
and others have reported successful results. 

Construction of suprapubic spigot for permanent cyslostomij (fig. 2). 

Animal research: This procedure was done on 5 animals. A 3 cm - e g 
was cut from the anterior portion of the bladder, leaving a pedicle at e ® 
(fig. 2, A). The tube was constructed around a 18F bag catheter an 1 s ° 
end left open into the dome of the bladder. The free end of the tube wit i ca^ 
in place was then brought out through the anterior abdominal na an - ec ^ s 
flaps were brought up on each side to cover the portion of the tube u ,c 1 P ^ 
out bej’ond the abdominal skin surface (fig. 2, B and C). The cat e ^ je 

moved in 2 weeks. In order to prevent normal voiding of these am ’ 
bladder was excised from the urethra at the bladder neck an c ose 

with 3-0 chromic suture in two layers. animals, a 

This procedure was done on 4 monkeys and 1 calf. In two o lc - 
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strip of bladder wall was made to encircle the base of the pedicle in an effort to 
construct a sphincter at this point; both of these died as a result of necrosis of 
the tube. One animal died 4 months postoperatively from bilateral hydrone¬ 
phrosis due to contracture of the tube. The two remaining animals lived, but the 
extia-abdominal projection of the spigot retracted nearly to the level of the 
abdominal skin; the lumen of the spigot however lemained patent and the 
animals leaked some urine but most of it was passed at intervals corresponding 
to normal voiding. 

Clinical application: Patients who have a permanent suprapubic cyst ostomy 
frequently have painful bladder irritation from the suprapubic catheter. If an 



URETHRA—p 


A 



APPROXIMATION, . 
OF SKIN EDGE5 '('V, 



Fig. 2 Constiuction of suprapubic spigot for permanent cyst ostomy. .4, flap cut from 
bladder wall. B, construction of tube from flap and closure of defect in bladder. C. com¬ 
pleted construction of suprapubic spigot with skin flaps to maintain projection of spigot. 
Insert shows method of making skin flaps. * 


adequate spigot could be constructed and extend out beyond the abdominal wall 
far enough to apply a clamp, similar to a Cunningham penis clamp, the patient 
could remove this to empty the bladder, and a suprapubic catheter would not 
be necessary. The authors have done this procedure on one patient, but the 
spigot retracted the same as it did in animals. The construction of a longer tube 
and longer skin flaps to cover the extra-abdominal portion of the spigot mi»ht 
prevent this retraction. 

Reconstruction of urethra (fig. 3). 

Animal research: This was not done in animals because of the technical diffi¬ 
culty of placing a reconstructed urethra under the broad pubic arch and through 
the small pelvic outlet in these animals. 

Clinical application: This procedure can be used to reconstruct the female 
urethra following its loss by urethrectomy for carcinoma or other disease, or from 
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injury. Other possible applications are its use to construct a urethra in patients 
with hypospadias, epispadias or exstrophy of the bladder, or in fibrosis of the 
prostatic and membranous urethra with urinary incontinence. 

The authors have done this procedure on two patients and others have reported 
similar operations with varying degrees of success. 
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neck closed around tube and defect in bladder wall closed. ^ 

Technique: The bladder is extraperitonealized (fig- 3, w'q ( j cv leaving 

and 14 cm. long is cut from the anterior surface and dome o ® the'iiladdcr 
a broad pedicle attached to the anterior bladder wal cm- a . nnin g t ), e 
neck (fig. 3, B). The tube is constructed around an 184 catne- , flttach . 
suture at the free end of the flap, and continuing to wit un proximal end 

ment to the bladder wall where the suture line is termina e ■ ^ {))C pec liclc 

of the flap is thus left to flare out in a semifunnel shape to i; , pU llccl out 

(fig. 3, B). The free end of the tube is then folded dovnv 
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through the bladder neck (fig. 3. D), so that the suture line of the tube is at the 
bladder neck. The bladder wall at its internal orifice is then sutured snugly around 
the proximal end of the tube, using 3-0 chromic in two continuous layers. A 
watertight closure is made. The defect in the bladder is then closed. When this 
procedure follows urethrectomy in the female, the tube constitutes the entire 
new urethra and extends outward to the vestibule. The undersurface of the tube 
is covered by vaginal mucosa when there is a sufficient amount of this tissue 
available: if this cannot be done, the levator ani muscles and other surrounding 
tissues are brought together beneath the tube to give it support. 

Results of clinical application: The urethra was reconstructed following ureth¬ 
rectomy for carcinoma in one female patient. Three weeks following surgery 
there was normal micturition and only slight leakage of urine which was handled 
by wearing a pad part of the time. Three years later there was a small mass 
palpable in the anterior vaginal wall which was suggestive of recurrence. 

The procedure was also done to replace a severely fibrosed prostatic and mem¬ 
branous urethra in a man who had complete incontinence following transurethral 
prostatic resection. The urinary leakage was not controlled although cystoscopy 
two months postoperatively revealed healthy mucosa lining the prostatic and 
membranous urethra. 

Reinforcing bladder wall and reducing its capacity by overlapping (fig. 4). 
Animal research: This was done on one animal in order to determine the 
ability of over-lapped bladder walls to heal together. 

Technique: The bladder is extraperitonealized. A longitudinal midline incision 
is made through the anterior bladder wall extending from 1 cm. above the bladder 
neck up over the dome to the upper portion of its posterior wall. On one side the 
mucosa is denuded from the bladder wall lateralward for S-12 cm. in the dome 
(fig. 4, A). The denuded area becomes narrower as it approaches both the upper 
and the lower end of the incision in the bladder, thus forming a fusiform shaped 
area from which the mucosa has been removed. This side constitutes the upper 
flap. The other edge of the incised bladder is placed under this flap and sutured 
to the inner surface of the bladder wall at the lateral edge of the denuded area, 
using 3-0 chromic continuous (fig. 4, B). The lower flap is then overlapped by 
the upper one and the edge of this outside layer is sutured to the outside of the 
bladder wall. In this way the entire dome and some of the lateral walls of the 
bladder are made double thick and the bladder capacity is reduced. 

The animal was sacrificed 4 weeks following surgery and the overlapped blad¬ 
der wall removed and sectioned. It was fomid to be nearly twice as thick as the 
wall which had not been overlapped, and histological study revealed complete 
healing between the two layers (fig. 4, C and D). 

Clinical application: This plastic surgical procedure is indicated in the patient 
with a large hypotonic bladder which continues to carry much residual urine 
after all bladder neck and urethral obstruction has been removed. The authors 
have done it on 2 cases of bladder hypotonia and greatly enlarged bladder 
capacity resulting from chronic overdistention due to prostatic hypertropliv- 
remoial of the obstructing prostate had reduced the residual urine onlv a small 
amount in each case. One patient was entirely relieved of symptoms and residual 
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„ inc following the overlapping procedure (fig. 5) a,Hi the other's residual was 
(fig. 6). 
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Fig 6 Anastomosis of isolated loop of intestine to bladder to increase its capacity. A, 
isolated loop of sigmoid anastomosed to wide open dome of bladder. End to end anastomo¬ 
sis of sigmoid B, entire bladdei except trigone excised and isolated loop of sigmoid anas¬ 
tomosed to trigone C, photograph of operated specimens to 2 years postopeiatively. D, 
photomicrograph of longitudinal section at site of anastomosis. 


Animal research: This procedure was done on 7 monkeys. On three the isolated 
loop of colon was anastomosed to the dome of the bladder; on the other three all 
of the bladder except the trigone was removed and the isolated loop anastomosed 
to the trigone. In one additional animal an isolated loop of ileum was used. 
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Technique: A segment of bowel 10-12 cm. long is isolated by placing intestinal 
clamps at points which would assure good blood supply to the isolated loop. The 
segment is excised and the ends of the remaining bowel are re-anastomosed. One 
end of the segment is closed with a continuous inverting Lembert suture using 
5-0 chromic. The dome of the bladder is opened widely (fig. 6, A) or all of the 
bladder wall except the trigone is excised (fig. 6, B). The open end of the isolated 
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Fig. 7. Transplantation of trigone to sigmoid. A, cystectomy Joiver end 

are preserved. Hysterectonry is necessary when done in iemaie. , t> • - s j on j n { 0 sig- 
of ureters mobilized. Selection of site for implantation into sigmo • su t, ur e with 5 0 
moid. C, trigone anastomosed into opening in sigmoid— mucosa ‘ of anns tomosis 

chromic in two layers. Anastomosis site extrapentonealized. u, pno s * i 
3 months postoperatively. 

loop of bowel is then sutured to the cut edge of the bladdei all " ith a 
lajrnr of inverting Lembert sutures of 5-0 chromic. onc 

Results of animal research: Of the 6 monkeys which weie ope |’ a ? , „ an g’ re ne 
died of abscess due to leakage through the line of suture an one e£ j ;j eum 

of the isolated loop of bowel due to poor blood supply- Tic ana. _ an i m als 
underwent marked dilatation resulting in a dilated atonic o a eu ^ ^ nonna i 
had an uneventful recovery, the anastomosed colon func loin 0 
bladder (fig. 6, C and D). 
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Clinical application: This procedure can be used to enlarge the bladder capacity 
in cases of interstitial cystitis, excessive fibrosis of the bladder wall and other 
nonmalignant contracted bladders. The authors have not done it on any patients. 
Transplantation of trigone to sigmoid (fig. 7). 

Animal research: This procedure was done on 2 monkeys. The bladder was 
isolated leaving the ureters intact, and all the bladder except trigone with at¬ 
tached ureters was excised (fig. 7, .4). When done in the female, the uterus was 
removed in order to obtain adequate mobility of the trigone and lower ends of 
the ureters. The trigone with the attached ureters were mobilized (fig. 7, B) and 
an incision made in the sigmoid at a point which allowed anastomosis of the 
trigone without tension on the ureters. The trigone was then anastomosed into 
the incision in the sigmoid (fig. 7, C), using two layers of continuous 5-0 chromic, 
—one to approximate the muscle layer and a covering serosal line of suture. The 
area of anastomosis was then extraperitonealized by covering it with posterior 
peritoneum. 

Results of animal research: Both of the monkeys upon which this procedure 
was done made an uneventful recovery. They were sacrificed three months later 
and the line of anastomosis between the trigone and the sigmoid was well healed 
(fig. 7, D). There was no dilatation of either ureter or renal pelvis and no evidence 
of infection. 

Clinical application: This procedure may be used in any nonmalignant condi¬ 
tion in which it is desired to do a ureterosigmoidostomy. A few of these are: 
exstrophy of the bladder, incurable vesicovaginal fistula, contracted bladder 
and urinary incontinence. This study and repons from other authors, most of 
whom have transplanted each half of the trigone including the ureteral orifice 
separately, indicate that the results are better by this procedure than when a 
direct ureterosigmoidostomy is done. 

The authors have done no clinical cases. 

SODLARY 

Many plastic surgical procedures on the urinary bladder can be done success¬ 
fully. The profuse anastomosing blood supply, the muscle arrangement of the 
bladder wall, and the vitality of the mucosa are contributing factors. The results 
of animal research are reported and the clinical application of the following 
procedures is discussed: 

1) Construction of a tube from a bladder flap 

a. To replace the lower segment of the ureter 

b. To form a suprapubic spigot 

c. To replace or repair the urethra 

2) Increasing bladder tone and reducing its capac-itv bv overlapping the blad¬ 
der walls. ' " ° 

3) Enlarging bladder capacity by anastomosing an isolated loop of simnoid 

to the bladder. e 

4) Bilateral ureterosigmoidostomy by transplanting the trigone mto the 

sigmoid. c 
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BLADDER TUMOR RECURRENCE IN THE URETHRA: A WARNING 


JOSEPH H. KIEFER 

From the University of Illinois, College of Medicine and St. Joseph Hospital, Chicago, III. 


The purpose of this paper is to call attention to a condition which we believe 
has not been sufficiently emphasized. This condition is, as the title of the paper 
states, the recurrence of papillary bladder tumors in the urethra, following 
primary treatment. Undoubtedly many urologists have seen examples of this 
type of recurrence but have not attributed any special significance to the fact. 

It has long been accepted that implantation of daughter cells can occur from 
a papillaiy transitional cell tumor. Albarran, the first modern essayist on bladder 
and renal tumors, held this view, and it has had many supporters right up to the 
present time. This apparent seeding can occur on the intact mucous membrane, 
as is shown where there is spread along the ureter from a tumor of the renal 
pelvis. Also, tumor implants have often been seen in the scars where open sui- 
gery has been done for treatment of bladder tumors. That these occur does not 
contradict or disprove the hypothesis of the multicentric origin of many multiple 
bladder tumors, as so ably supported bj'- Kaplan, McDonald and Ihompson. 

Doctors Reynolds, Schulte and Hammer, in 1948, mentioned the high inci¬ 
dence of “extension into the vesical neck” both initialR and after resection. 
They reported finding of tumor cells in the lymphatics in this area and thoug 1 
extension to this area was by lymphatic drainage. They acknowledged that t w 
high incidence of bladder neck involvement might be expected in view ° ie 
fact that many lesions w r ere late and of the kind usually considered inopera) e. 
It is not these groups to wdiich the present paper refers. 

Recurrence in the urethra has probably always occurred in a few scat ere 
cases, but in our experience the incidence seemed to be definitely on the mciease 
We have seen five instances over the last 6 years, as compared to none mit ie 
years preceding. In the first cases, w r e did not attribute any special signi ica |' 
to the findings. When the next cases appeared, we rather tardily ecame 
pressed by the fact and wondered whether it really w r as occurring moie 
than before or whether we were looking more closely and merely noticing so 
thing that had previously been missed. Inquiry among a few close fiien s 10 ^ 

variable replies. We then mentioned the condition in the Urological olies l 1 
ence Club letter and somew r hat to our surprise received a number o J ® 
indicating that others in various parts of the country had note sum ai ^ ^ ^ 
rences. We were relieved to find that this was happening to others '' e . 
ourselves and determined to bring it to the attention of urologists 


the country at this meeting. , , j was 

The one main factor in all the cases in which this condition was os 
that the bladder tumor had been treated transurethrally, rising ^ bladder 
instrument, and in four out of 5 cases, transurethral resection o ,j nV jew 
neck had been done at the same time. It is not unreasonable, par icu ‘ 

f* Citv X. «T»y 

Read at annual meeting, American Urological Association, At an ic 


26, 1952. 
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of the individual findings in some cases, to suspect this as an important etiologic 
factor. These tumor recurrences have appeared usually at the distal edge of the 
resected tireo.. 

The recurrent tumors with one exception, when identified, have been small 
and not too difficult to deal with. The inherent danger of the condition lies 
in the possible failure to discover such recurrences in their early stages on 
routine cystoscopic check-up. If allowed an additional 3 or 6 month peiiod of 
growth, some of these tumors might begin to infiltrate the prostate and possibly 
even lead to dissemination before increasing symptoms had forced further diag¬ 
nostic measures. It is possible that growth of such a tumor recurrence might 
necessitate radical cystoprostatectomy, whereas earlj r recognition might have 
allowed simpler treatment. Most serious is the fact that involvement of the 
prostate has been shown to lead to a higher incidence of generalized dissemination 
than does infiltration of the bladder wall itself. This has been particularly em¬ 
phasized by Saphir. 

case reports 

Following are brief abstracts of the eases reported. 

C. M., a 68-year old white man, had had dysuria for 4 months. Cystoscop}' 
revealed a large papillary tumor and prostatic hyperplasia. Ma_r 1944, supra¬ 
pubic cystostomy and excision of bladder tumor with coagulation of the base. 
May 21, 1944, second stage suprapubic prostatectomy, June 30, 1944, cysto¬ 
scopic examination revealed no evidence of tumor recurrence. May 9, 1946, 
small papillary tumors, one in the region of the left ureteral orifice and one on 
the dome of the bladder to the right of the air bubble, were seen. (Prostatic 
urethra was well healed.) Both tumors were coagulated. February 1948, five 
small papillary tumors were seen scattered on the left wall. The bladder neck 
was fibrotic. February 26, transurethral resection of the bladder neck after 
resection and coagulation of the papillary tumors. Pathological report: papillary 
carcinoma of the bladder. November 30, 1948, no evidence was seen of tumor 
in the bladder. Prostatic urethra seemed to have an adequate channel, but just 
proximal to the external sphincter was a collar of papillary tissue extending 
around almost the entire circumference of the urethra. December 1948, resec¬ 
tion and coagulation of the tumor in the prostatic urethra and coagulation of 
the areas very close to the sphincter. February 1949, metastases in pubis and 
ischium. 

0. C., a 57-year old white woman, gave a 5 month history of hematuria. 
Cystoscopic examination showed a papillary, tumor 1 cm. in diameter, lateral 
to the left ureteral orifice. The tumor and base of the stalk were resected, and 
the base coagulated. Pathological diagnosis: papilloma of the bladder. Cysto¬ 
scopic re-check in 3 months showed 2 small papillary tumors 4 mm. distal to 
the vesical neck at / and 8 o’clock. The bladder was negative. 

F. C. gave a history of transurethral resection of a bladder tumor elsewhere 
1 year before our first examination in September 1947, which showed the area 
of original resection to the left of the vesical neck on the anterolateral wall with 
a nodular papillary tumor mass recurring in the area and several small papillary 
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tumors of the bladder dome. Suprapubic exposure of the tumors was done with 
loop resection of the involved areas and coagulation of the base. Pathological 
diagnosis: bladder carcinoma, malignant type. January 1948, cj'stoscopic ex¬ 
amination showed a reddened area at the site of the original tumor which was 
resected. A prominent posterior lip was resected. Pathological diagnosis: granu¬ 
lation and fibrous tissue. August 1948, the bladder and bladder neck normal. 
Just proximal to the verumontanum were two papillary tumor processes, one 
on each side of the urethra which were coagulated. December 1948, the bladder 
was normal. A small lesion on the left urethral wall was resected. Pathological 
diagnosis: bladder tumor. January 1949, all tissues normal except for one small 
area in the floor of the urethra, which was coagulated. March 1949, 5 mm. area 
of the right 'wall of the prostatic urethra resected. Pathological diagnosis: 
carcinoma. April 1949, no obvious tumor. Three small areas in the urethra, 
slightly reddened, were resected. Pathological diagnosis: negative. April 1950, 
no evidence of recurrence. 

E. C., a 36-year old white man, gave a history of hematuria for 3 weeks. 
Cystoseopie examination showed a fairly large papillary tumor whose base could 
not be seen. April 12, 1948, suprapubic approach revealed a single papillary blad¬ 
der tumor on a stalk which was severed including the bladder wall surrounding 
the base. Coagulation of the tumor base was done. Pathological diagnosis: 
papillary carcinoma, low grade. 

June 1948, no evidence of recurrence. 

October 1948, no evidence of recurrence. 

May 1949, several recurrent bladder tumors on the left lateral wall lesecte 
and resection of two bites of posterior vesical lip. . 

June 1949, several papillary tumors from pinpoint to 1 cm. size on lower e 
bladder wall with several in the prostatic urethra at the edge of resecte area. 
All tumors were resected or coagulated. 

October 1949, no evidence of recurrence. 

January and April 1950, no evidence of recurrence. 

August 1950, two papillary tumors on the posterior w y all coagulatec. 

October 1950, and February 1951, one papillary tumor coagulate . 

July, October and December 1951, no evidence of recurrence. 

G. G. a 54-year old white man, had had hematuria 2)4 months, is 
examination showed a papillary bladder tumor 12 mm. in diame ei . 
urethral resection of the tumor and base and coagulation of the base were ^ 
A few small bites were taken from the posterior vesical lip. Pathologica ie ^ 
papillary transitional cell carcinoma, grade 2. Six weeks postopei^ sec j e( j 
scopic examination revealed small papillary tumor just distal to re 
area in the prostatic urethra. Bladder negative. 

Measures which might be taken to prevent this type of lesion rf l0 se 

two categories: those directed to prevention of such an occurrence, 
directed to detection of the condition after it has occurred. ^ atu ' a ‘^j n(T ( rans - 
tive measures deserve first consideration. One way would be to s 
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urethral resections on bladder tumors. This is, of course, out of the question 
as the great value of this method of treatment is universally acknowledged. 

Another measure would be to destroy the tumor tissue quite completely by 
the coagulating current at the very outset before resection or other manipula¬ 
tion. We believe that this is an excellent method for small and moderate size 
tumors. However, it becomes more difficult to follow this plan of attack with 
larger tumors. It also would be difficult or impossible to carry out in the flat 
infiltrating type of tumor. All cases which we have seen have been from tumors 
which were, originally at least, of a papillary nature. Such a method of primary 
coagulation has the disadvantage of making the resected tumor tissue useless 
for pathologic studies. This is a serious detriment particularly as regards the 
determination of infiltration at the base of the tumor. 

Certainly the usefulness of irrigation must be considered very carefully. 
Simple mechanical irrigation should be done with large amounts of solution. 
Whether solutions of possible cell destroying power such as silver nitrate would 
be helpful we do not know. One correspondant had already turned to this. 

Avoidance of resection of the prostate or bladder neck at the same time that 
a tumor is treated, we believe, would do most to reduce the incidence of these 
implants. Our personal feeling is that this is the most important single factor. 
In several of the cases, the tumor recurrences appeared just at the distal edge 
of the resected area in the prostate. In one case in a woman, where resection of 
the bladder neck was not done, we think that the trauma of introduction of the 
resection instrument was a factor. 

Certainly, where preliminary destruction of the tumor by coagulation is not 
feasible, we think it would be well to avoid resecting the bladder neck or prostate 
at the same sitting. One correspondant has told us that on the basis of 2 cases 
in his experience within a year he had abandoned simultaneous resection of tumor 
and bladder neck. I have done so. 

Regardless of the methods used at the time the tumor is destroyed, it is cer¬ 
tainly most important to include a meticulous examination of the posterior 
urethra at each cystoscopic check-up. This can be done well only with the foro- 
blique lens system. The right angle examining lens which is most commonly 
used for bladder inspections does not allow an adequate inspection of the pro¬ 
static urethra. With the concave beak, the posterior urethra cannot be lighted 
and no inspection at all is possible and even with the convex sheath the view 
of the urethra is not as good as it should be for such a re-check. We use the 
McCarthy routine cystoscope using all three telescopes. This allows complete 
inspection of the entire bladder including the anterior wall and the posterior 
urethra as well. Only with this instrument (or an equivalent one, such as Young’s 

cystoscope) do we believe that a completely thorough cystoscopic check-up can 
be done. 1 


SUMMARY 


Implantation of papillary bladder tumor cells can occur in the posterior ure- 
thra. This seems to follow particularly in cases where transurethral resection 
of papillary tumors and resection of the bladder neck have been done at the 
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same sitting. We believe that this occurrence is much more common than recog¬ 
nized and that it is increasing in frequency. 

The purpose of this paper is to direct the attention of all urologists to the 
possibility of such an occurrence and urge the adoption of measures to prevent 
it. 

It is important that such tumor recurrence be recognized early before infiltra¬ 
tion and possible dissemination occur. 

It is suggested that tumor resection and bladder neck resection be avoided 
at the same sitting. 

Other measures which might be applied are thorough irrigation at the time of 
surgery and possibly the use of cell destroying solutions. 

All check-up cystoscopic examinations should include thorough inspection of 
the posterior urethra. 

25 E. Washington St., Chicago 2, III. 
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END RESULTS IN THE TREATMENT OF BLADDER TUMORS 

WILLIAM A. MILNER 

From (he Department oft'rology, Albany Medical College and Albany Hospiiat. A (bony, A . I . 


Any attempt to arrive at a proper evaluation of the results of treatment, of 
any disease requires not. only an extremely careful statistical analysis of cases 
closely followed but also analysis along the same lines as other investigators so 
that correlation of end results may be properly made. Flocks 1 has done this ad¬ 
mirably in a series of 540 patients all treated 5 years or longer. 

I have long been impressed by the general lack of correlation between reports 
on bladder cancer emanating from different clinics. In many instances it is lit- 
erallv impossible to compare results because of lack of knowledge of what the 
other author is talking about pathologically. 

With this in mind, I have attempted to make this study along the lines of ap¬ 
proach suggested by Jewett and Strong 2 and modified slightly by Marshall. 3 I 
believe that their approach to the problem is not only sound but workable both 
clinically and pathologically. The relationship of grade of tumor and depth of 
extension has long been recognized as of prime importance in prognostication. 

Jewett 4 has shown that deeply invading tumors of a high degree of malignancy 
usually are difficult to treat and show poor five year survivals. 

Marshall 5 in 104 cases has found that his clinical preoperative estimation as 
to depth of invasion into the bladder wall was SI per cent correct. He found 
that most errors were in underestimating the depth of penetration. This is as 
I have found it in reviewing our cases. 

The author 6 has conclusively proven to his own satisfaction that adequate 
biopsies properly taken transurethrally will give a true picture of the degree 
of malignancy of bladder neoplasms. 

I should like to add one embellishment to the method described. I now mark 
the selected piece of tissue for biopsy by transfixing it vertically with a common 
pin before sending it to the laboratory so that the pathologist may be able to 
imbed it in the paraffin block in such a way as to make vertical sections 
(fig. 1). By this method, he can readily see depth of muscle invasion. I have 
found this to be of great assistance along with the cystoscopic picture and bi¬ 
manual examination under anesthesia, as described by Jewett. The percentage 
of error in finding muscle in the microscopic section is practically eliminated. 

I his study has to do with the results obtained in 3S6 patients all of whom have 
been operated upon 5 years or longer. 

Three hundred and fourteen or 81.3 per cent have been accurately followed 
up to the end of the reporting period. Seventy-two cases have been lost, but no 


195^ ea< ^ at 31111,1111 meetm 8, American Urological Association, Atlantic City, N. J., June 26 
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record of their death has been found in the New York State Department of Vital 
Statistics so for the most part they are presumed to be alive although they are 
not carried in the report beyond the date of their last examination. 

It ay as interesting to note that cases of papilloma were more difficult to follow 
than those of cancer. The follow-up on this group Avas only 58.3 per cent as com¬ 
pared Avith 86.9 per cent in the cancers. 

The more malignant the cancer the better the follow-up. In the patients 
treated by resection and radon seed implantation the follow-up was 90.7 per cent. 

All of the records were reviewed and an attempt was made to classify each 
case as to depth of extension of the tumor. Both the operative description and 
the pathologic report were of great assistance in most cases. Two hundred and 


i 




Fjg. 1. Pin is placed through biopsy in such a manner as to show deepest and mo 
perficial portions of tumor. 

sixty-one cases were so catalogued and it rvas impossible to classify the r 

mainder. minor 

The classification Avhich I will use is that suggested by Mars a as a 

modification of Jewett’s original method. 

Stage 0 indicates limitation to the mucosa 
Stage A: to the submucosa 
Stage Bi: to the superficial muscle 
Stage Bit to the deep muscle 
Stage G: to the fat 

Stage D; representing metastases, Di being local and Do being d' 

tastases. .. , t00 e x- 

Seven cases were not operated upon. They Avere either mon u 

tensive to make surgery worthAvhile. , j n 2 7 eases. 

Suprapubic cystotomy with or rvithout radium or x-ray aa as u 
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Most of these were patients who were treated many years ago before transure¬ 
thral resection. . , ,, , 

Most of these could not be classified as to depth of extension of the tumor. 

One patient died at the end of 5 years free from tumor and one died of his dis¬ 
ease after 8 years. The others died within 24 months, twenty-three dying of their 
disease \rithin 1 year. 

Of those eases of segmental resection (table 1), four have survnedo jears or 
more without disease, seventeen have died of their disease, eleven during the first 
24 months. 


Table 1. Twenty-nine eases of segmental resection of the bladder 


AlIVE 


DEAD 


A'OT TOLLOIVED 



Depth of extension; classification: 0, 2; A, 2; Bi, 6; B : , S; Di, 4; D=, 2; unclassified, 5, 
* One lived 15 its. with frequent recurrences, treated by transurethral resection. 


Operative mortality, 5 cases. 


Only seven patients or 24 per cent have survived 5 years or longer. The opera¬ 
tive mortality was 5 cases or 17.2 per cent. Several of these cases had subsequent 
new tumors which were treated by transurethral methods. 

Eretero-intestinal anastomosis and cystectomy (table 2) have been done 
16 times in this series. All of these patients had serious tumors most of which 
extended into the deep muscle layer of the bladder or beyond. 

One patient or 6 per cent has survived 5 years. 

The operative mortality was 3 cases or 18.7 per cent. Eight patients died the 
first year following operation of cancer and twelve died from their disease bv the 
end of the fourth year. 

One patient was operated upon purely for palliation and one required bilateral 
nephrostomy and colostomy because of complications of surgerv. 

Cystoscopic figuration was done in 11 instances. These patients were all old 
cases treated in the early nineteen thirties. All died of their disease within 24 
months. Kone of the cases could be classified as to depth of extension. 
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Transurethral resection followed by deep x-ray therapy was used in 7 cases. 
One case of a papillary, infiltrating, grade 3, type B tumor was negative at the 
end of 1 year, but the patient has not been seen for check-up since. One case of 


Table 2. Sixteen cases of urelero-inleslinal anasto/tiosis and total cystectomy 



Depth of extension; classification: Bi, 3; B 2) 6; C, 3; Dj, 4. 

* Pt. treated 5 yrs. prior to cystectomy by conservative treatment, 
t Operative mortality, 3 cases. 

} One case operated purely for palliation. 

§ One case required bilateral nephrostomy and colostomj'. 


Table 3. Seventy-two cases of papilloma of the Madder treated by transurethral rcscclio^ 



ALIVE 

DEAD 

KOI FOLLOWED 


Without tumor ; 

| With tumor 

Without tumor 

With tumor 

Without tumor 

With tumor 

1 



6 


15 

1 

2 



4 


7 


3 



1 


2 


4 



2 


1 


5 

6 


3 


3 


6 

5 


1 


1 


7 

5 


3 




S 

2 






9 

2 






10 

1 






11 







12 

1 




___________ 

___ 


22 


20 


29 I 

1 


Depth of extension; classification: 0, 46; A, 24, unclassified, 2. 


lymphosarcoma has been negative for tumor for 15 years. This pat’ 
treated by resection, cystotomy and radon and deep therapy. 
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Five patients treated by deep therapy alone were all literally hopeless when 
first seen and all died in the first 12 months. 

Transurethral resection (table 3) was used exclusively for the papillomas of 
the bladder with the exception of the odd case in which the patient received 
radiation by radon catheter or x-ray to prevent the multiple recurrences which 
can be so obnoxious. 

Seventy-two patients were treated in this group. Thirty-three of these sur¬ 
vived 5 years or longer. Many who were seen when the growth was very small 
have had recurrences treated by resection or simple fulguration. 

Twenty patients have died of other causes. 


Table 4 . Seventy-six cases of infiltrating cancer treated by transurethral resection and radon 



Depth of extension, classification: A, 2; Bi, 25; B», 35; C, 5; Di, 7; unclassified, 2. 

* Multiple recurrence of new tumors. 

t 1 case of malignant melanoma (secondary). 

% Sickle cell cancer thought to be due to radiation. 

Seventy of these patients were classified as stage 0 or A and two were unclassi¬ 
fied. This group adds no significant interest to this paper. 

They should practically all be treated by transurethral resection unless the 
size of the tumor makes this inadvisable for the individual operator. 

One of these tumors, a single papilloma on a stalk, 1J4 cm. in diameter, 
weighed 135 gm. Many others weighed from 50 to 100 grams. 

Transurethral resection and radon seed implantation (table 4 ) were done in 
in 76 cases. Forty-seven of these were classified as Ba or greater. 

O n b’ 2 cases were considered to be in the A group, and two were unclassified. 

Fourteen cases or 18.4 per cent have survived 5 years or more. If we consider 
forty-seven of the 70 patients classified to have had deep tumors, as described 
by Jewett, with a five 3 -ear survival expectancy of only 3 per cent, we would 
anticipate onl}- 1.4 patients would have survived 5 3 -ears from this group. This 
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Transurethral resection followed by deep x-ray therapy was used in 7 cases. 
One case of a papillaiy, infiltrating, grade 3, type B tumor was negative at the 
end of 1 year, but the patient has not been seen for check-up since. One ease of 


Table 2. Sixteen cases of uretero-intesiinal anastomosis and total cystectomy 



AUVE 

! DEAD 

NOT FOLLOWED 

YEARS 





Without tumor 

With tumor 

Without tumor 

With tumor 

With tumor 

Without tumor 

l 

, 


3 

st, t § 



2 




3 



3 







4 




1 



5 

i* 






6 







7 







8 







9 







10 







11 1 







12 



1 





i 


3 

12 




Depth of extension; classification: Bi, 3; B 2) 6; C, 3; Di, 4. 

* Pt. treated 5 yrs. prior to cystectomy by conservative treatment, 
t Operative mortality, 3 eases, 
f One case operated purely for palliation. 

§ One case required bilateral nephrostomy and colostomy. 


Table 3. Scvenly-hvo cases of papilloma of the bladder treated by transurethial rescctio^ 



AUVE 

DEAD 

NOT TOtlOUTD 


Without tumor i 

With tumor 

Without tumor 

With tumor 

Without tumor 

With tumor 

i 



6 


15 

1 

2 



4 


7 


3 



1 


2 


4 



2 


1 


5 

6 


3 


3 


6 

5 


1 


1 


7 

5 


3 

! 



S 

2 






9 

2 






10 

1 






11 



1 




12 

1 

i 



__ 

__ _ 


22 


20 


29 i 

1 


Depth of extension; classification: 0, 46; A, 24, unclassified, 2. 


lymphosarcoma has been negative for tumor for 15 3' eals - ^ 1IS 
treated b.y resection, C 3 r stotonyy and radon and deep theraP3 r - 
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Five patients treated by deep therapy alone were all literally hopeless when 

first seen and all died in the first 12 months. 

Transurethral resection (table 3) was used exclusively for the papillomas of 
the bladder with the exception of the odd case in which the patient received 
radiation by radon catheter or x-ray to prevent the multiple recurrences v hich 
can be so obnoxious. 

Seventy-two patients were treated in this group. Thirty-three of these sur¬ 
vived 5 years or longer. Many who were seen when the grow th was vei y small 
have had recurrences treated by resection or simple figuration. 

Twenty patients have died of other causes. 


Table 4. Seventy-six cases of infiltrating cancer treated by transurethral resection and radon 


\EARS I 

1 

ALIVE 

DEAD 

KOT FOLLOWED 

Without tumor 

With tumor 

Without tumor 

With tumor 

Without tumor 

With tumor 

1 



5 

34 

4 

i 

2 



2 

5 

1 

i 

3 



i 

4| 



4 



i 

2 



5 


i 

i 

2 



6 

i 


i 

1 



7 




2t 



s 

i 

i 

i 




9 







10 

i* 

i 





11 







12 







13 








3 

3 

12 

50 

5 

2 


Depth of extension, classification: A, 2; Bi, 25; B:, 35; C, 5; Di, 7; unclassified, 2. 

* Multiple recurrence of new tumors. 

11 case of malignant melanoma (secondary). 

J Sickle cell cancer thought to be due to radiation. 

Seventy of these patients were classified as stage 0 or A and two were unclassi¬ 
fied. This group adds no significant interest to this paper. 

They should practically all be treated by transurethral resection unless the 
size of the tumor makes this inadvisable for the individual operator. 

One of these tumors, a single papilloma on a stalk, iy 2 cm. in diameter, 
weighed 135 gm. Many others weighed from 50 to 100 grams. 

Transurethral resection and radon seed implantation (table 4) were done in 
in 76 cases. Forty-seven of these were classified as or greater. 

Only 2 cases were considered to be in the A group, and two were unclassified. 

Fourteen cases or 18.4 per cent have survived 5 years or more. If we consider 
forty-seven of the 70 patients classified to have had deep tumors, as described 
by Jewett, with a five year survival expectancy of only 3 per cent, we would 
anticipate only 1.4 patients would have survived 5 years from this group. This 



662 


WILLIAM A. MILNEIt 


leaves a total of 12.6 cases surviving 5 years from the group of 27 cases in groups 
A and Bi, which is nearly a 50 per cent 5 year survival. 

Twelve of these patients died from other causes. Five without demonstrable 
tumor when last seen could not be followed, but no death record could be found 
in the Bureau of Vital Statistics. This would indicate that 20 cases or 26.3 per 
cent of the entire group had their disease eradicated as a result of their treat¬ 
ment. 

Recurrences of new tumor did occur in some cases and were treated as they 
appeared. 

There were no operative deaths. 


Table 5. One hundred forty-one cases of infiltrating cancer treated by transurethral 

resection alone 


YEARS 

ALIVE 

DEAD 

SCOT FOLLOWED 

Without tumor 

With tumor 

Without tumor 

With tumor 

Without tumor 

With tumor 

1 



9 

49 

IS 


2 



3 

9 

S 


3 



3 

1 

1 


4 



4 

3 

4 


5 

6 


3 




6 

4 


1 

1 



7 

1 


3 




S 

4* 






9 

2* 






10 

1* 






11 

3* 






12 







13 

1 





__ 


22 


26 

62 

31 



Depth of extension; classification: 0, 3; A, 33; Bi, 48; B:, 34; C, 4; Di, 18; D», 1- 


* One case having multiple recurrence of new tumors. 

One case adenocarcinoma. 

Three cases carcinoma in a diverticulum. 

Operative mortality, 2 cases. 

Transurethral resection alone (table 5) was used in HI cases of infiltiatirg 

cancer. .... 

Twenty-nine of these patients or 20.6 per cent survived 5 years oi moie 

out tumor. 

Four cases had multiple recurrences treated as they appeared. 

Seventy-nine patients either living or dead remained free from turnon 
represents 56 per cent of the entire group. Again eighteen of these patien 
not followed but no record of their demise could be found in t ie - e " 

State Department of Vital Statistics. j n t j,j s 

Of course, there was a higher percentage of potentially curable ca ” c< ^“ ^ 
group than in those treated by resection and radon. Eighty-foui pa ien 
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group fell into the superficial classification, the tumor penetrating the bladdei 
vrall no farther than one-half the muscle layer. Of the remaining 57 cases, if we 
expect a 3 per cent 5-vear survival, this would equal 1.7 or roughly 2 cases. That 
leaves us with 27 cases in the superficial group surviving 5 years oi moie oi a 
5-year survival rate of 32 per cent. 

Two patients died as a result of their surgery, an operative mortality of 1.4 
per cent. 

An attempt was made to correlate the survival rates of conservative surgery 
and that of open surgery (table 6). Unfortunately, the cases of open surgery were 
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too small in number to be statistically significant. Those treated by closed meth¬ 
ods are, however, I believe of interest. 

Here again, I would like to remind you that no papillomas, either with or with¬ 
out atypical cells, were included. All of the cases were definite cancers. 

Disease was apparently eradicated by conservative surgery in 31 cases or 86 
per cent of the stage A tumors; 45 cases or approximately 57 per cent of the 
stage B! tumors; 20 cases or 28.5 per cent of the stage B 2 tumors; and in none 
of the stage C or D tumors. 


The disease was apparently eradicated by open surgery in none of the sta°-e A 
tumors; o cases or 41.G per cent of the stage Bi tumors; 2 cases or 20 per cent of 
the stage B 2 tumors; 1 case or 33^ per cent of the stage C tumors; and none of 
the stage D, or D 5 tumors. 
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odor. However, the successful repair demands an accurate location of the fistula 
in relation to the urethral sphincter, trigone, and ureteral orifices. This can be 
accomplished only by a careful cysto-urethroscopic examination. The defect 
usually has the appearance of a well-epithelialized opening or as a depressed area 
with some associated granulation tissue. A small opening may be difficult to see 
through the cystoscope, but the fistula can usually be demonstrated by filling the 
bladder with a colored solution and noting the point of discoloration in the va¬ 
gina. It is often helpful in the accurate localization of the fistulous tract to pass, 
when possible, a small ureteral catheter from the bladder through the fistulous 
tract into the vagina. The upper urinary tract should always be checked by an 
excretory urogram or ureteral catheterization with retrograde pyelogram to 
rule out any evidence of ureteral trauma, stricture, hydronephrosis, or other 
organic disease that might alter the program of treatment. 

In a patient with a previous diagnosis of carcinoma of the cervix or bladder, a 
careful search must be made for residual malignant tissue before embarking upon 
surgical treatment. A detailed history including the cause for the fistula, its 
duration, and a summary of previous therapy is extremely helpful. 

PREOPERATIVE TREATMENT 

Adequate preoperative preparation is very important. An untreated infection 
in the urinary or genital tract greatly increases the incidence of recurrence. Pic- 
operative urinalyses and urine culture with drug-sensitivity studies are essentia . 
Fluids should be forced and appropriate urinary antiseptics and/or antibiotics, 
depending upon the result of the cultural studies, should be administered, rin css 
contraindicated the urine should be kept acid. The bladder and vagina shou 
frequently irrigated with some mild antiseptic solution; for this purpose we ia\ c 
used a 1% sulfathiazole solution. Under no circumstances should the opcia ion 
be performed until all infection in the bladder or vagina has been elimuia e • 
Some authors have also recommended, as a healing aid, the use of stilbestro m 
dosage of 0.5 to 1 mg. daily in women past the age of menopause. 

SURGICAL CLOSURE OF FISTULA 

No one surgical approach is applicable in all cases. The surgeon aftei ic\ ieu Z 
the diagnostic findings should use that approach, either vaginal, tians\esi ^ 
transabdominal, or any combination of these, that he believes will £ n c ^ 
best exposure and the greatest likelihood of a cure. Generally spea mg ve ^ 
lieve that a fistula whose vesical opening is near the bladder neck or m ie ^ 
can be best handled by the vaginal approach, whereas a fistula pos 01101 
trigone, especially if associated with scaring and fixation of the anteuoi w n ^ 
wall, can be more easily closed transvesically. In the vaginal appi °ac l'' ^ 

found that placing the patient on her abdomen with legs spiead apa 1 a ' va f 0 r 
elevation of her buttocks by breaking the table or raising the .°^ ap p r0 arli 

gives a better exposure than the lithotomy position. In the supiapu nc’ ^ Q| . 

the incision in the abdominal wall and the bladder, whether on aC _ 

transverse, should be sufficiently long to make the fistulous opcnm 
cessible. 
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After the fistula has beeu clearly exposed the mucus lining and scar tissue 
from the rim of the fistulous tract should be removed by sharp dissection (fig- 1). 
If the opening is near a ureteral orifice, the ureter should be eatheterized befoie 
surgical closure is begun, and the catheter should be left in place during the opera¬ 
tion so as to minimize the danger of injuring the ureter. Next, the wall of the 
bladder should be separated from that of the vagina for a distance sufficient to 
permit the approximation of the bladder wall without tension. All bleeding 
must be eontiolled since excessive bleeding may jeopardize the ultimate out¬ 
come. 

The vaginal and bladder walls are then closed separately. The one to be su¬ 
tured first will depend upon the surgical approach. "SVe believe that the most 
important step in the surgical repair of the fistula is the accurate and complete 



Fig 1 . Excision of scar tissue and mucus lining from rim of fistulous tract in transvesical 
approach. 

closure of the vesical wall without tension and with inversion of the vesical 
mucosa. This requires accurate and precise placement of the sutures. The direc¬ 
tion or configuration of the suture line is of no importance so long as the above 
criteria have been met. Probably no one suture material justifies its sole use to 
the exclusion of others. We believe that catgut on an atraumatic needle is as 
good as any and have used it routinely, with gratifying results. 

In the vaginal approach the bladder wall is of necessity closed first by inter¬ 
rupted sutures of Xo. 1 atraumatic chromic catgut, carefully placed so as to 
include the entire bladder wall except the mucosa so that when tied the bladder 
mucosa is inverted (fig. 2). .Just enough sutures are used to accurately and 
snugly approximate the bladder wall without strangulation of the blood svtpplv. 
This row of sutures is fortified by a second one of interrupted sutures of the 
same material. The vaginal wall is likewise closed in two layers: the first, a layer 
of interrupted Xo. 1 atraumatic catgut mattress sutures placed sufficiently far 
back from the margins of the wound to draw the vaginal wall up against the 
bladder wall; tlie second, a layer of interrupted atraumatic catgut .sutures to 
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close the vaginal mucosa. The vagina is lightly packed with plain gauze. A 24F 
dePezzer catheter is inserted through the urethra. 

In the suprapubic procedure, the vaginal wall is first closed with one or two 
layers of interrupted No. 1 atraumatic chromic catgut sutures depending upon 
its relaxation. The bladder wall is accurately approximated by the same type of 
suture material, a vertical type of mattress suture being used. The deep limb of 
this suture goes through the entire thickness of the bladder wall, placed about 5 
mm. behind the wound margin. The anterior limb merely picks up the bladder 




a, Suprapubic view b, Side view, c, Sutures tied 

mucosa and the superficial layers of the bladder wall at the edge of the bla ^ 
incision. These sutures are tied just tight enough to firmly app 1 ox 'J™ 1 m ) 0VC 
opposing edges of the bladder wall without tension (fig. 3). If, a m mC m- 
sutures have been tied, there is any gaping of the margins of the mucus aiC 
brane, additional simple interrupted No. 00 atraumatic catgut su m ^ ^ 
inserted to issure a perfect union. The suprapubic wound is close a ou 
26F dePezzer catheter brought out at the upper angle of the incision. 


POSTOPERATIVE CARE 

The care of the patient during the immediate postopera the 1>C '^J (a j ne( [ co p 
in importance to the actual closure of the defect. A constant \ nin 1 
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lapsed bladder is absolutely imperative for prompt healing after any method of 
repair. A single overdistention of the bladder may produce a failure in an othei- 
wise perfectly executed program of treatment. The importance of a freely diain- 
ing catheter should be explained to the patient. The patient along with the nurses, 
intern, and resident must keep a constant watch to see that the drainage tube 
does not become blocked or kinked. The catheter should be irrigated frequentl 3 r , 
especially while the urine is bloody, with small amounts of saline solution. The 
catheter shovdcl be connected to a bottle tied at the side of the bed, and under no 
circumstances should it be clamped or plugged. The urethral catheter should 
be changed every 6 to 8 days to lessen the likelihood of calcareous deposits. 

In an effort to keep the incision for the closure of the fistula dry, postural 
drainage is used. The patient is placed in a prone position for six to eight days 
postoperatively. When suprapubic catheter drainage is used, the patient is placed 
either on a Bradford frame or on a split mattress so that the drainage tube can 
be run from the patient directly to the floor so as to prevent kinking of the 
drainage tube. With an indwelling urethral catheter the connecting drainage tube 
is ran down between the patient’s legs to the foot of the bed, thus making it 
unnecessaiy for the tube to go either over or under one of the patient’s legs. 
Some authors object to this position because it becomes extremely uncomfortable 
and they believe it may actually be harmful. Miller believes that the prolonged 
prone position maj- predispose to embolism. It is true that the patient becomes 
uncomfortable in this position, but a little extra nursing care in the form of minor 
adjustments in the patient’s position, replacing of pillows, gentle massage, and 
vocal encouragement keeps her cheerful and happy. In our small series we have 
not had any complications attributed to the position of the patient. 

The suprapubic catheter is replaced by an indwelling urethral catheter as soon 
as the patient is removed from the prone position. Indwelling catheter drainage is 
kept up for a minimum of sixteen to twenty days. Postoperatively the patient is 
given methylene blue, gr. 1, b.i.d. at intermittent intervals to facilitate the 
detection of any urinary drainage from the operative site. After removal of the 
catheter the patient is asked to void at least every 2 hours, is checked at the end 
of S hours for residual urine, and is watched closely for any evidence of vaginal 
drainage. If any urinary vaginal drainage is detected the patient is immediately 
put back on continuous indwelling catheter drainage for another 5 to 7 days. 
We believe that some of the failures in this type of surgeiy can be attributed to an 
insufficient period of postoperative catheter drainage. 

Postoperatively the patients are given a house diet, encouraged to force fluids, 
and are given acidifying reagents to keep the urine definitely on the acid side! 
The preoperative urinary antiseptics and/or antibiotics are continued as long as 
the indwelling catheter is in place or until the urine becomes entirely negative. 
Ihe vaginal pack is removed at the end of 48 hours. 

Vie have successfully treated six consecutive cases of long-standing vesico¬ 
vaginal fistula by following the program just outlined. We believe these cases 
are worthy of mention. 
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CASE REPORTS 


Case 1. A 30-year-old woman was admitted to the hospital in March 1943, 
with the history that she had had incontinence of urine for 13 years. She insisted 
that the leakage of urine started following an appendectomy. She wore a perineal 
pad constantly. For the preceding 6 months she had had intermittent attacks of 
gross hematuria associated with some discomfort in the suprapubic area. She 
had a left nephrectomy 8 years previously in another hospital. 

On physical examination grossly bloody urine was trickling from the vaginal 
outlet. Pelvic examination was normal except for considerable redness of the 
vaginal mucosa and a small fistulous tract in the midanterior vagina] wall from 
which urine was oozing. Cystoscopic examination disclosed a small fistula in the 
midtrigone just inside the bladder neck. There was an associated generalized 
encrusted alkaline ulcerative cystitis. The urine showed considerable pus with 
E. coli organisms on culture. The excretory urogram showed a normal right kidney 
and right ureter. The left renal shadow was absent. 

The patient was treated for 1 week preoperatively with indwelling urethra! 
catheter drainage, bladder irrigations with an acid solution, vaginal douches, 
and ammonium chloride and urotropin as a urinary tract antiseptic. 

The fistula was closed by the vaginal approach with the patient in the lithot¬ 
omy position. A 4F ureteral catheter was passed through the fistulous tract, 
immediately before the operation. The fistulous tract was excised. The vaginal 
and bladder walls were separated for a distance of one cm. The bladder wall was 
closed by interrupted atraumatic catgut sutures, with inversion of the mucosa. 
Postoperatively the patient was placed in the prone position for 5 days and on 
continuous indwelling catheter drainage for 15 days. She was given sulfadiazine, 
gm. 1, q. 6 hours for 4 days postoperatively, then changed over to ammonium 
chloride and urotropin. At no time postoperatively was there anj f vaginal uimary 
drainage. Following the removal of the catheter she voided freely. 

The patient was last seen in the out-patient department in January 19 > a 
which time she was pregnant. There were no urinary symptoms. The pa mn 
had no vaginal drainage. The urine was entirely negative. The patient a a 
normal pregnancy with cesarean section about two weeks before the expec e 


date. There were no untoward reactions from the pregnancy. 

Case 2. A patient was admitted to the hospital in October 1943, with t ie ns> ot 
that she had had complete incontinence of urine for the preceding 5 yeais 1 
started several days following the birth of her first child. Apparently s c a 
large baby with a difficult delivery. Since that time she had had 4 opeia ions 
repair of the fistula, all done by the vaginal approach, and each one was un ^ 
cessful. One year previously, she had another baby born by cesarean sec ^°'^ ean 
patient was very depressed because she was unable to keep herse f i> an . 
The perineal pad which she was forced to wear, along with the drib r mg 0 1 > 

kept up a constant irritation of the skin about the genitalia. ^ a boid 1 

On cystoscopic examination the patient was found to have an openm^ 
cm. in diameter situated in the midportion of the trigone just bej on 
urethral orifice leading to a fistulous tract which ran down vi ln 
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vaginal septum and emptied into the vagina just in front of the cervix, slightly 
to the left of the midline. A ureteral catheter could readily be passed through the 
fistula, which was left in place until the time of the operation. The upper urinary 
tract was normal on intravenous urogram. Urinalysis was negative. A urine 
culture was sterile. 

The patient was treated preoperatively for 2 days with sulfadiazine, gm. 1, 
q. G hours, and bladder irrigations and vaginal douches twice daily using a 
1 per cent sulfathiazole solution. The operation was carried out by the vaginal 
approach with the patient in the prone jackknife position. The fistulous tract 
was excised. The bladder and vaginal walls were separated for a distance of 1^2 
cm., and the former was closed by interrupted atraumatic catgut sutures with 
inversion of the vesical mucosa. Postoperatively the patient was placed in the 
prone position for 5 days. She had continuous indwelling catheter drainage for 
16 days. At no time was there any noticeable urinary vaginal drainage. She was 
kept on sulfadiazine for 3 days postoperatively then changed over to ammonium 
chloride and urotropin. At the time of discharge on the eighteenth postoperative 
day she was voiding freely with good control. 

She was last seen in the out-patient department 8 months postoperative^, 
at which time she was symptom free and had a good bladder capacity. There 
was no residual urine. The urine was clear and microscopical^ negative. 

Her recent reply to a follow-up letter stated that she had remained well, and 
had no further leakage of urine. 

Case 3. A G3-year-old woman was admitted to the hospital in January 1918, 
with the history that she had had incontinence of urine for 10 years. This began 
several days after a total hysterectomy. Since that time she had had four un¬ 
successful attempts to close this fistula, all by the vaginal route. Up until two 
months before admission she was able to control the leakage of urine fairly well 
by wearing a pessary, but since then she had been totally incontinent. 

On physical examintion there was urine flowing from the vagina. There was a 
large fistulous opening in the anterior superior portion of the vaginal vault, with 
hyperemia of the vaginal mucosa. 

On cystoscopic examination there were noted two fistulous openings in the 
posterior wall, each about 1 cm. in diameter, separated by a small bridge of blad¬ 
der mucosa. A ureteral catheter could be readily passed through the fistula into 
the vagina. Urinalysis was negative. A urine culture was sterile. Intravenous 
urogram revealed a normal upper urinary tract. 

The patient was treated preoperatively for 2 days by forcing fluids, sulfa¬ 
diazine, gm. 1, four times daily, and bladder and vaginal irrigations with a 1 per¬ 
cent sulfathiazole solution. 

Surgical repair was carried out by the transvesical approach. The mucosa and 
scar tissue about the margin of the fistulous tract were excised, making one large 
fistula. The bladder wall was separated from the vaginal wall for a distance of 
1 cm., and the former was closed by interrupted vertical mattress sutures with 
inversion and careful approximation of the vesical mucosa. The suprapubic 
wound was closed about a dePezzer catheter. 
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Postoperatively the patient was kept in the prone position for 8 days. The 
suprapubic catheter was removed on the eighth day, and an indwelling urethral 
catheter inserted. The patient was kept on constant catheter drainage until the 
twentieth postoperative day. At no time was there any vaginal drainage. The 
patient was given penicillin and sulfadiazine for 4 days postoperatively then 
changed over to mandelamine, 750 mg., four times daily. Following the removal 
of the catheter she voided freely with good control. 

She was seen in the out-patient department in May 1948, at which time she 
was symptom free and had no vaginal discharge. She was voiding in large 
amounts. The urine was negative. A recent communication informed us that 
she has remained entirely symptom free. 

Case 4- A 20-year-old patient was admitted to the hospital in May 1949. She 
was delivered of an eight-pound baby in January 1949, following which she de¬ 
veloped leakage of urine through the vagina. This had continued until the time 
of admission despite several attempts by the vaginal route to close the fistula, 
The patient would void occasionally in small amounts, but most of the urine 
drained through the vagina. 

On physical examination there was urine trickling from the vaginal outlet. 
Several wire sutures could be palpated in the anterior vaginal wall. On cysto- 
scopic examination there was seen just beyond the internal urethral orifice m 
the midtrigone area a depressed area in the center of which was a small fistulous 
opening. This opening was surrounded by an area of granulation tissue, and c 
ends of several wire sutures could be seen protruding through the vesical mucosa 
in the immediate vicinity of the vesical opening. A 4F ureteral catheter cou < 
be fed easily through the fistula and entered the vagina in the midanterior a agma 
wall. The urine was negative. A urine culture was sterile and an excretory mogiam 
showed a normal upper urinary tract. . . 

The patient was treated for 48 hours preoperatively by a free fluid intake, 
vesical and vaginal irrigations, and penicillin and dihydrostreptomycin gnen 
intramuscularly. The fistula was closed b.y the vaginal approach with the patien 
in the jackknife position. Eight wire sutures were removed, some of vine 1 
deeply imbedded in the tissues about the fistulous tract. The margin o tie 3 '' 
lous tract was excised by sharp dissection, and the bladder and vagina va 
were separated for a distance of one-half cm. The vesical opening " a i < b 0 p r 
atraumatic catgut sutures with invagination of bladder mucosa. A24 e e/. _ 


catheter was inserted through the urethra. „ . g| lg 

Postoperatively the patient was placed in the prone position foi o . a ^ S 'yjj e 
was kept on constant indwelling urethral catheter drainage for 14 
di 1 mlrostrep tomyei n and penicillin were continued for 6 days postopeia ^ 
At no time during this period did she have any drainage of urine hom 1 ' ^ 

Following the removal of the catheter she Avoided freely with exce en co 
She was last seen in September 1949, at Avhich time she a\ as symp 
There was no vaginal drainage. The urine was clear and microscopies J 1 
The bladder capacity 7, was 400 cc and there was no residual ^ 
has moved to another part of the country and could not be o ove 
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Case 5. A 51-year-old woman was admitted to the hospital in April 1950, with 
the history that for the past 25 years, since the birth of her last child, she has 
had constant leakage of urine through the vagina, with the passage of only small 
amounts of urine through the urethra. She complained of considerable vaginal 
and labial irritation. There had been no previous attempts at surgical repair. In 
February 1950, she had a severe attack of left renal colic, following which she 
passed a small irregular urinary calculus. 

On physical examination there was considerable redness and irritation of the 
skin about the external genitalia and of the vaginal mucosa. Urine was trickling 
from the vagina. The cervix was somewhat reddened and granular with a lacera¬ 
tion extending laterally into the right fornix. This laceration seemed to be com¬ 
pletely healed except for a small opening near its lateral margin from which was 
trickling some watery fluid. 

Cystoscopic examination showed a well epithelialized fistulous opening about 
y 2 cm. in diameter in the posterior wall just above the interureteric ridge. Other¬ 
wise the bladder appeared normal. A bilateral retrograde pyelogram showed a 
normal upper urinary tract. Urinalysis was negative except for 20 white blood 
cells per high power field. A urine culture produced E. coli. 

The patient was treated several days preoperatively with a free fluid intake, 
mandelamine therapy, and irrigations of the bladder and vagina with a 1 per 
cent sulfathiazole solution. 

The fistula was closed by the transvesical approach. It was found to be about 
5 mm. in diameter, situated just above the trigone to the right of the midline. 
Clear urine was spurting from each ureteral orifice. A 5F ureteral catheter was 
passed up the right ureter and was left in place during the course of the operation. 
The fistulous tract was excised about 2 mm. beyond the margin of the fistula. 
The bladder was separated from the vagina for a distance of at least a cm. and 
the opening in the bladder was closed by interrupted vertical mattress sutures. 
The suprapubic incision was closed about a 2GF dePezzer catheter. 

Postoperatively the patient was placed in the prone position for 9 days. On the 
ninth day the suprapubic catheter was removed and an indwelling urethral 
catheter was inserted. At no time postoperatively was there any evidence of 
vaginal urinary drainage. The patient was given duracillin, 400,000 units, and 
streptomycin, 0.5 gm., intramuscularly twice daily for the first 4 postoperative 
days. Mandelamine was continued during the entire postoperative period. After 
removal of the catheter the patient voided freely with good control and without 
any vaginal drainage. 

She v-as last seen in the out-patient department in June 1950, at which time 
she was synnptom free. The urine was clear and microscopically negative. A reply 
in answer to a follow-up letter stated that she has remained entirely well. 

Case 6. This 40-year-old woman was admitted to the hospital July 8, 1951 
with the chief complaint of “a hole in mj' bladder and no control of my urine.’’ 
She gave a history that in December 1936, she was treated with radium and 
x-ray for carcinoma of the cervix. Following this she was well for 4 months then 
became constipated and apparently developed a rectovaginal fistula. She'went 
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untreated for 5 years, during which time there was fecal drainage through the 
vagina. In 1941, an intestinal obstruction apparently developed, and was treated 
by a permanent colostomy. The patient was then well until August 1950, when 
she noticed pain in the right lower quadrant associated with marked frequency 
and urgency of urination; within a few days she developed total incontinence of 
urine. During the year prior to her admission she had numerous cystoscopies, and 
apparently on several occasions had fulguration of the fistulous opening without 
any improvement in her symptoms. 

At the time of her initial examination she rvas completely incontinent unless 
wearing a small mushroom catheter, which would decrease the drainage about 
50 per cent. On pelvic examination there was urine trickling from a markedly 
contracted scarred vagina. Because of the fixation of the tissues the fistulous 



Fig. 4. Sagittal view showing ureterovesicovaginal fistula. 

opening in the vagina could not be visualized. On digital examination the open 
ing could be readily felt high up on the anterior vaginal wall, and the inc ex ngei 
could be inserted through the fistula into the bladder. 

Cystoscopic examination was unsatisfactory because the bladdei cou 
distended. However, it was evident that there was a large fistulous opening fl ^ 
2 cm. in diameter on the floor of the bladder just posterior to the tngone. 
portion of the bladder seemed to be retracted and fixed. Both 111 ^ 

were seen and appeared normal. Urinalysis showed a few pus cells wi i 
culture. _ . cre _ 

A scout film showed no shadows of any urological significance. •' 
tory urogram revealed prompt function with good concentration o ) c 
kidneys. The internal architecture of the left upper urinary ti act appeal^ ^ 
mal. On the right there were slight hydronephrotic changes in ie (jj m 

and some dilatation of the pelvic portion of the ureter. On t ic ^ 
there was a moderate amount of retention of dye on the right s, ^ e ^ fistulous 
Surgical closure was attempted by the suprapubic approac i. - 
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opening 2 cm. in diameter was found in the base of the bladder just posterior to 
the right side of the trigone. The fistula was well epithelialized. It was found 
that there was a complete break in the community of the right ureter, and that 
its proximal stump emptied into the fistula (fig. 4). It was believed that the 
defect could not be satisfactorily closed without first eliminating the urinary 
drainage from the right kidney. Xo attempt was made to close the fistula at this 
time. 

A right nephrectomy was done several days later. The diagnosis was elironic 
pyelonephritis and hydronephrosis of the right kidney. 

The patient had an uneventful convalescence from these two operations. 
Twelve days after the nenhrectomy the Ion er abdominal incision was reopened 
and the fistula was closed transvesically. The margin of the fistulous tract was 
excised and the vaginal wall was separated from the vesical wall for a distance of 
a cm. or so. In doing this, the peritoneum was inadvertently opened but was 
immediately closed. The defect in the bladder was closed without tension by a 
row of atraumatic vertical mattress catgut sutures and a superficial layer of 
atraumatic fine catgut sutures. The suprapubic wound was closed about a 26F 
dePezzer catheter. 

Postoperatively the patient was placed in the prone position for 10 days. On 
the tenth day the suprapubic catheter was removed, and an indwelling urethral 
catheter was inserted. She was kept on continuous indwelling catheter drainage 
for 3 weeks. Following the removal of the catheter there was slight intermittent 
drainage of urine from the vagina. Cystoscopic examination at this time showed 
that the site of the closure of the fistula was well healed except for one very small 
opening at the medial margin. The opening was about 1 mm. in diameter and 
seemed to be in the process of healing. A urethral catheter was re-inserted and 
she was again kept on continuous indwelling urethral catheter drainage for an 
additional three weeks. Postoperatively she was continued on mandelamine and 
terramycin. The latter drug was kept up for a total of G days. After removal of 
the urethral catheter on the forty-fifth postoperative day the patient voided 
normally except for some urgency. There was no vaginal urinary drainage. 

?he was last seen on February S. 1952, at which time she was voiding freelv. 
with good control of her urine. She said she was able to hold as much as 400 cc 
urine in her bladder at a time. The urine was clear and microscopically normal. 
There was no residual urine. The patient is back at work and is extremely happy 
with the results. 


SUMMARY 

A well established vesicovaginal fistula usually requires surgical treatment. 
Xo one method of approach or operation is applicable to all fistulas. Accurate 
diagnosis and adequate preoperative preparation, especially the control of any 
genitourinary infection, are important preoperative requisites. 

In the surgical closure the approach is optional, providing adequate exposure 
is obtained. It is imperative, however, that the defect, especially in the bladder 
wall, be meticulously closed without tension and with inversion of the vesical 
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untreated for 5 years, during which time there was fecal drainage through the 
vagina. In 1941, an intestinal obstruction apparently developed, and was treated 
by a permanent colostomy. The patient was then well until August 1950, when 
she noticed pain in the right lower quadrant associated with marked frequency 
and urgency of urination; within a few days she developed total incontinence of 
urine. During the year prior to her admission she had numerous cystoscopies, and 
apparently on several occasions had fulguration of the fistulous opening without 
any improvement in her S3mptoms. 

At the time of her initial examination she was completely incontinent unless 
wearing a small mushroom catheter, which would decrease the drainage about 
50 per cent. On pelvic examination there was urine trickling from a markedly 
contracted scarred vagina. Because of the fixation of the tissues the fistulous 



Fig. 4. Sagittal view showing ureterovesicovaginal fistula. 

opening in the vagina could not be visualized. On digital examination the open 
ing could be readily felt high up on the anterior vaginal wall, and the index ingei 
could be inserted through the fistula into the bladder. ^ 

Cystoscopic examination was unsatisfactory because the bladder coul no e 
distended. However, it was evident that there was a large fistulous opening a ^ 
2 cm. in diameter on the floor of the bladder just posterior to the trigone. 
portion of the bladder seemed to be retracted and fixed. Both uieteia 
were seen and appeared normal. Urinalysis showed a few pus cells v, it i 

culture. excre- 

A scout film showed no shadows of any urological significance. t ” r both 
tory urogram revealed prompt function with good concentration o > e J 
kidneys. The internal architecture of the left upper urinary tiact appearc 
mal. On the right there were slight hydronephrotic changes in tie rena gj m 
and some dilatation of the pelvic portion of the ureter. On t e m " 1 
there was a moderate amount of retention of dye on the right si e. ^ s ^ u j olI s 
Surgical closure was attempted by the suprapubic approac i. - a! A 
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opening 2 em. in diameter was found in the base of the bladder just posterior to 
the right side of the trigone. The fistula was well epitlielialized. It was found 
that there was a complete break in the continunity of the right ureter, and that 
its proximal stump emptied into the fistula (fig. 4). It was believed that the 
defect could not be satisfactorily closed without first eliminating the urinary 
drainage from the right kidney. Iso attempt was made to close the fistula at this 
time. 

A right nephrectomy was done several days later. The diagnosis was chronic 
pyelonephritis and hydronephrosis of the right kidney. 

The patient had an uneventful convalescence from these two operations. 
Twelve days after the nenhrectomy the lower abdominal incision was reopened 
and the fistula was closed transvesicallv. The margin of the fistulous tract was 
excised and the vaginal wall was separated from the vesical wall for a distance of 
a cm. or so. In doing this, the peritoneum was inadvertently opened but was 
immediately closed. The defect in the bladder was closed without tension by a 
row of atraumatic vertical mattress catgut sutures and a superficial layer of 
atraumatic fine catgut sutures. The suprapubic wound was closed about a 26F 
dePezzer catheter. 

Postoperatively the patient was placed in the prone position for 10 days. On 
the tenth day the suprapubic catheter was removed, and an indwelling urethral 
catheter was inserted. She was kept on continuous indwelling catheter drainage 
for 3 weeks. Following the removal of the catheter there was slight intermittent 
drainage of urine from the vagina. Cystoscopic examination at this time showed 
that the site of the closure of the fistula was well healed except for one very small 
opening at the medial margin. The opening was about 1 mm. in diameter and 
seemed to be in the process of healing. A urethral catheter was re-inserted and 
she was again kept on continuous indwelling urethral catheter drainage for an 
additional three weeks. Postoperatively she was continued on mandelamiue and 
terramycin. The latter drag was kept up for a total of 6 days. After removal of 
the urethral catheter on the forty-fifth postoperative day the patient voided 
normally except for some urgency. There was no vaginal urinary drainage. 

She was last seen on February S, 1952, at which time she was voiding freelv 
with good control of her urine. She said she was able to hold as much as 400 cc 
urine in her bladder at a time. The urine was clear and microscopically normal. 
There was no residual urine. The patient is back at work and is extremely happy 
with the results. 


SUMMARY 


A well established vesicovaginal fistula usually requires surgical treatment. 
No one method of approach or operation is applicable to all fistulas. Accurate 
diagnosis and adequate preoperative preparation, especially the control of anv 
genitourinary infection, are important preoperative requisites. 

In the surgical closure the approach is optional, providing adequate exposure 
is obtained. It is imperative, however, that the defect, especially in the bladder 
nail, be meticulously closed without tension and with inversion of the vesical 
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mucosa after first removing the epithelialized surface and scar tissue from the 
fistulous tract. 

Continuous, unobstructed, catheter drainage with the maintenance of a com¬ 
pletely collapsed bladder must be carried out postopera lively until healing is 
complete. This usually takes from 14 to 21 days. Appropriate chemotherapy and/ 
or antibiotics should be used as indicated for control of any genitourinary infec¬ 
tion. 

Six consecutive cases of vesicovaginal fistula, successfully treated by surgical 
closure, are reported. 
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RECONSTRUCTION OF THE PERINEAL URETHRA WITH A FREE 
FULL-THICKNESS SKIN GRAFT FROM THE PREPUCE 

DAVID PRESMAX and DUANE L. GREENFIELD 

From the Department of Urology, Chicago Medical School and the Cool: County Hospital, 

Chicago, III. 

The clinical picture of so-called chronic urinary extravasation, although 
diminishing in recent years, is still seen on the wards of large charity hospitals 
and remains a challenging problem to the urologist. This condition consists 
essentially of a chronically indurated peri-urethral phlegmon usually associated 
with multiple abscesses and urethral fistulas to the perineum and scrotum, the 
“sprinkle-pot” perineum of the older urological literature. The penis, scrotum 
and perineum become markedly enlarged due to the brawny induration, per¬ 
sistent low-grade cellulitis and lymphangitis, so that the term elephantiasis has 
been properly applied. 

Most of these patients have a history of recurrent urethritis with the subse¬ 
quent formation of a urethral stricture. Periodic urethral dilatation is performed 
at variable intervals and following any one of these manipulations peri-urethritis 
may occur due to the trauma inflicted in the presence of a chronically infected 
urethral stricture. This may develop into a localized peri-urethral abscess or a 
spreading cellulitis or phlegmon. In acute cases, multiple incisions of the in¬ 
fected areas must be performed together with a cystotomy or perineal 
urethrotomy in order to relieve the associated urinary retention and to place the 
urethra at rest. The sequelae of such repeated peri-urethral infections is the for¬ 
mation of multiple urinary fistulas extending from the urethra to the skin of 
the scrotum and perineum. In many of these patients there also develops one or 
more chronic walled-off deep-seated abscesses from which sinuses form to the 
skin and drain purulent material intermittently. The end result is a thickened, 
indurated perineum and scrotum containing draining sinuses and multiple 
urinary fistulas. In the more severe cases the anterior urethra becomes a mass 
of dense sear tissue which is impermeable to the smallest filiform so that the 
patient voids entirely through the multiple perineal fistulas. 

The surgical approach to chronic peri-urethral phlegmon is based upon two 
factors. First, diversion of the urinary stream is accomplished by a evstotomv 
to allow for subsidence of any acute infection in the peri-urethral tissues. 
Secondly, excision of all chronically infected tissue in the perineum and scrotum 
is performed. An attempt is then made to reconstruct the perineal urethra so 
that patency of the urethra is re-established. Reconstruction of the urethra in 
most cases is accomplished by excision of the scarred portion and the insertion 
of an indwelling urethral catheter for a long period of time. Experience has 
shown that epitheliazation will occur across the urethral defect with the in¬ 
dwelling urethral catheter acting as a splint. However, the newly formed urethra 
Accepted for publication April 14, 1952. 
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vil] usually recontract and reform a stricture so that periodic dilatation must 
be continued and recurrent peri-urethritis may develop. 

Several methods of reconstruction of the excised portion of the scarred urethra 
have been described in recent years in an attempt to prevent reformation of the 
stricture. Most of these reports have dealt ivith impassable urethral strictures 
secondary to the trauma of war wounds. By means of a dermatome or special 
skin-grafting knives, a split-thickness graft is obtained from other areas of the 
body such as the arms, thighs or abdomen. The free graft is used to bridge the 
urethral defect by wrapping it around an indwelling catheter and suturing it 
to each end of the exposed urethra. This technique is reported to yield a high 
percentage of takes with a good anatomical and functional result. 

In order to simplify this method and obviate the use of a dermatome or special 
skin-grafting knives we have modified the technique using a free full-thickness 
skin graft from the prepuce. 


CASE REPORT 


J. C., a Negro, aged 50, was admitted to the Cook County Hospital July 6, 
1950, with a 10-year history of an enlarged, recurrently painful scrotum. Tor the 
past few years he urinated completely through several openings in the scrotum. 
He had an old history of several episodes of gonorrheal urethritis, 20 to 25 yeais 
ago, following which a urethral stricture developed and required periodic dilata¬ 
tion. On several occasions during the past 10 years he had acute painful swelling 
of the scrotum after being dilated. These swellings were incised and pus was 
evacuated each time. On one occasion 7 years ago he was hospitalized an a 
perineal urethrotomy was performed. He has noted intermittent drainage o pus 
from the scrotum and for the last few years all voided urine has passed t irougi 
several openings in the scrotum and perineum. There w r ei'e no other peitinen 
facts in the previous history. 

Physical examination was essentially negative except for the local n mgs^ 
A brawny induration of the perineum and scrotum w r as present and also sei era 
small fistulous openings in the lower portion of the scrotum some of rvluc l iaiae ^ 
pus. The patient voided voluntarily and had complete control but al H ‘ u ” ^ 
passed through several of these fistulous openings in the scrotum. Recta exami 
tion was negative. . j 

He was treated with antibiotics and hot, wet compresses to the perineum 
scrotum. A suprapubic cystotomy w 7 as then performed. Three wee's o o ^ 
this he w r as discharged from the hospital and told to return to tie c j 11 
follow-up care. During the next few 7 months some of the in ura o 
the perineum and scrotum subsided and there w r as only slight (lainage ^ 
from the fistulous openings. He w r as readmitted to the hospita a us 


definitive surgery. . fhesia with 

On November 15, 1950, surgery 7 was performed under spina an DOr (jons 
the patient in the lithotomy 7 position. All of the thickened, m ur;^wn 
of the scrotum and the perineum containing the fistulous tracts w ei uret ] ir a 

to the perineal urethra. A sound could be passed as far as je P er 
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Rhere it met with an impassable stricture. This uas seen to consist of a corcl 
of dense scar tissue for a distance of about 1J > inches. This portion of the urethra 
was completely excised. Thetwoends of the urethra aboveand belowthe stricture 
were seen to be patent and relatively normal in appearance. A 24F sound could 
be passed without difficulty into the bladder from the proximal cut end of the 
urethra and through the entire length of the penile urethra from the distal cut 
end. A 20T straight catheter was passed from the urethral meatus, through the 
penile urethra, across the excised portion of the urethra, through the proximal 
portion of the urethra and then into the bladder. An ordinary circumcision was 
then performed and a cuff of prepuce was removed from the penis about % inch 



in width and 2 inches in length. This u as wrapped lengthwise around the exposed 
portion of the catheter in the perineum with the skin surface facing inwards to¬ 
ward the catheter. The redundant portion of the graft was trimmed and it was 
sutured lengthwise together with interrupted sutures of 0000 chromic catgut. 
Each end of the graft was then sutimed to the adjacent ends of the normal urethra 
with similar type catgut (fig. 1). Two small Penrose drains were inserted in the 
perineum and the skin was closed with fine silk. 

The patient had an uneventful postoperative course and the wound healed 
primarily. There was no evidence of slough of the graft. The urethral catheter 
and cystotomy tube drained freely. The urethral catheter was removed after 2 
ueeks. Four weeks postoperativeh' a 20F sound was passed through the entire 
length of the urethra without difficulty. Several days later the cystotomy tube 
was removed. One week later the cystotomy wound was healed and dry and the 
patient voided normally with a good stream from the urethra. 
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The patient has been seen several times since surgery but has refused further 
dilatation or catheterization. He is voiding without difficulty and has no urinary 
complaints. 


CONCLUSIONS 

A simple technique utilizing the skin of the prepuce as a full-thickness graft 
for reconstruction of the excised portion of an impassable urethral stricture has 
been described. The successful result in one case has been very encouraging 
and its further trial is warranted in order to establish the true value of this 
procedure. 

10'f S. Michigan Ave., Chicago S, III. 
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IXFILTRATIOX OF THE PROSTATE GLAXD BY 
CHROXIC LYMPHATIC LEUKEMIA 

MAXWELL A. JOHNSON and ALF H. GUNDERSEN 

From the Departments of Urology of the Gundersen Clinic, La Crosse, M is. and the 
Glass-S'elson Clinic, Tulsa . Ohio. 

While chronic lymphatic leukemia commonly involves the kidney. 1 the prostate 
as a site of involvement has been reported only 4 times.-- 3 - ’• * Because of its ap¬ 
parent rarity we wish to report two more cases of leukemic infiltration of the 
prostate. Some degree of benign prostatic hyperplasia co-existed with the infiltra¬ 
tion in each ease. 


CASE REPORTS 


Case 1. M. B. L.. a white man. aged 62, was admitted to La Crosse Lutheran 
Hospital Xovember 4, 1947. complaining of inability to void during the past IS 
hours. He had been well and active up to 2 days prior to admission. At this time 
he noticed that his urinary stream was becoming slower and slower until it finally 
stopped entirely. During the past several years he had noted increasing fre¬ 
quency and nocturia. Eight years previously he had required catheterization on 
one occasion. 

System inquiry revealed no tendency toward weakness or bleeding. 

Physical examination showed a well-developed man. Blood pressure was 
165/SO. The chest was clear; the heart seemed normal. In both axillae could be 
felt enlarged nodes. These were discrete, nontender and of moderate size. The 
spleen was barely palpable below the costal margin. The bladder was palpable 
below the umbilicus as a soft, round mass. Rectal examination showed the pros¬ 
tate to be very large (4 plus), but soft, symmetrical and smooth. 

The patient was catheterized and 500 cc dark, but clear urine drawn off. Medi¬ 
cal consultation was obtained. 

Upon admission the nonproteiu nitrogen was 26 mg per cent; hemoglobin 11.4 
gm.: red blood cells 4,100.000; white blood cells 150,000 with lymphocytes 94 
per cent, neutrophils 5 per cent, eosinophilic myelocytes 0.5 per cent, stem cells 
0.5 per cent. The platelet count as well as the bleeding and clotting times were 
within normal limits. The urine was negative except for a few red and white blood 
cells microscopically. X-rays of the chest and kidneys, ureters and bladder were 
negative. 

Two days after admission a transurethral resection was performed. The resec- 
toscope sheath was held much tighter than usual by bulging intra-urethral 


Accepted for publication March 14.1952. 
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masses in the prostatic area. This made manipulation of the instrument slightly 
difficult, but no other problem was encountered. No excessive bleeding was noted 
and no postoperative irrigation of the catheter was required. The highest post¬ 
operative temperature was 100.5F on the day^ of operation and also on the follow- 



Fig. 1 

ing day. In 48 hours the catheter was removed and the patient then \ oic 

Pathology report (by Dr. M. Sivertson): Diagnosis, leukemic inh^ ^ ^ 
the prostate; benign prostatic hyperplasia. The gross specimen^ ^ enormo us 
Microscopic examination of sections from the prostate revea 
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amount of cellular infiltration. These occurred in massive areas and also in layers 
between the smooth muscle tissue and were seen everywhere in the sections. 
These cells were apparently of the lymphocytic series with hyperchromatic nuclei 
and gave the appearance of leukemic infiltration. A moderate degree of benign 
hyperplasia was also present (fig. 1, A and B). 

Five days following the transurethral resection, 150 r was administered to 
the splenic area. The white blood cell count at this time was 90,000. The patient 
was then allowed to go home, to return 2 weeks later. He did not appear at this 
time, nor subsequently. However, he is known to have gotten along well and was 
in good health until sometime in the Spring of 1950, when he died of pneumonia. 

Case 2. E. L. 0-, a white man, aged 76, was admitted to St. John’s Hospital 
December 27, 1949, complaining of generalized aching, occasional vomiting and 
urinary frequency during the previous 3 weeks. Although he had been getting 
up at night to urinate 2 times for a number of years, he recently had noted in¬ 
creasing nocturia up to 5 times. Some slowing, dribbling and difficulty in starting 
the stream were also noticed. Recently he had lost 12 pounds in weight. 

Physical examination showed a slender, aged, underweight individual who was 
chronically ill. The blood pressure was 130/S0. The heart was not enlarged; no 
murmurs were present. The chest was clear. The spleen was enlarged one finger 
below the costal margin. Questionable enlargement of the liver was present. By 
rectal examination the prostate was enlarged 2 plus, smooth, symmetrical and 
soft. 

Laboratory studies showed the white blood cell count to be 200,000 -with 9S 
per cent lymphocytes (table 1). 

X ray of the chest was interpreted as follows: “The tenth rib in the posterior 
axillary fine showed an area of rarefaction which may be an artefact; however, 
the seventh rib anteriorly shows a mottling with thinning of the cortex and a 
periostitis indicative of destruction and repair. This is compatible with leukemic 
involvement.” 

Three treatments of 125 r, 100 r and 100 r were given over the spleen together 
with daily anterior and posterior body spray radiation to a total of 100 r during a 
one-month preoperative period. During this time a urinary tract infection (Pseu¬ 
domonas aeruginosa) was treated with catheter drainage and antibiotics. The red 
blood count had risen from 2.61 million to 3.78 million with the aid of blood 
transfusions and the general condition had improved. It was hoped that the 
patient might make a recovery without surgery, but a trial without a catheter 
was unsuccessful. He was therefore given further blood transfusions and pre¬ 
pared for surgery. 1 

On January 25, 1950, a transurethral resection of the prostate together with a 
bilateral vasectomy was performed. Introduction of the 2SF sheath was easv. 
Intra-urethral lateral lobes, grade 2, with intravesicular enlargement, gradeY 
were seen. Resection was carried out without difficulty and no unusual bleeding 
was encountered. ° 


Pathology report (by Dr. E. Palik): Diagnosis, lymphocytic infiltration of the 
piostate. compatible with lymphatic leukemia; benign glandular hyperplasia of 
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the prostate. The gross specimen consisted of pink and tan ribbons of tissue 
measuring up to 2 cm. in length, and weighing 30 gm. Microscopic examination 
of the tissue showed that the glands throughout the prostate presented moderate 
epithelial hyperplasia. The interstitial tissues of the prostate in many areas were 
infiltrated by dense collections of lymphocytes (fig. 1, C and D). 

The patient’s immediate postoperative course was surprisingly uneventful in 
view of his previous difficulties and frail constitution. The highest postoperative 
temperature was 100.5F, registered the day of surgery. The catheter required no 
irrigation and was removed in 48 hours. He then voided well and on the sixth 
postoperative day was discharged home. The white blood cell count on discharge 
was 9,000. 

The patient continued to do well, although the urinary tract infection con¬ 
tinued for 3 months. At this time the urine became clear and remained so. During 
the Fall of 1950 he was again hospitalized for treatment of an acute lobar pneu¬ 
monia. 


DISCUSSION 

Case 1 illustrates a case of lymphatic leukemia of considerable chronicity. For 
this reason the onset is difficult to determine. It would seem that the patient had 
increasing difficulty from benign hypertrophy for about 8 years. This difficult}' 
was then augmented by the development of leukemic infiltration in the prostate. 
He was treated by transurethral resection without regard to his leukemia. Aside 
from the slight increase in difficulty in moving the resectoscope sheath about, 
nothing unusual from that seen in an ordinary benign case was noted. 

Case 2 represents a more rapid onset of leukemia, with more systemic symp¬ 
toms and a rapid increase of urinary symptoms. Since it has been suggested that 
radiation of the prostatic area is the treatment of choice in this condition, 2 it was 
hoped that the patient might have received enough scatter radiation to ade¬ 
quately shrink the prostate. However, this did not occur and transurethral re¬ 
section again was performed without difficulty, or with any indication that the 
gland was other than benign. Increased tendency to bleeding has been mentioned 
as a problem in these cases; 5 this was not noted in either of our cases. 

SUMMARY 

Two cases are added to the literature of infiltration of the prostate gland by 
chronic lymphatic leukemia, to the 4 already reported. These cases were asso¬ 
ciated with benign prostatic glandular hyperplasia. 

108 W. 6th St., Tulsa, Okla. (M. A. J.) 

1836 South Ave., La Crosse, lib's. (A. H. (?.) 
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OSTEITIS PUBIS TREATED BY CORTISONE 

W. J. DAW AND ALVIN H, FUNKE 

From the Department of Urology , Wilkes-Barre General Hospital, Wilkes-Barre, Pa, 

Osteitis pubis has become a major complication of prostatic surgery occurring 
from weeks to months following the patient’s apparent recovery from his initial 
surgery. It is a painful, disabling inflammation of the pubes, ischii and at times 
the spine. It tends to involve all the elements, cartilage, periosteum, bone and the 
attaching ligaments. The onset may be insidious or fulminating. The acute stage 
is stormy and incapacitating, and the convalescence may be long delayed. It is 
believed that most of the cases follow suprapubic operation on the bladder but 
according to reports other operative procedures may cause osteitis pubis, and, 
in occasional instances, nonoperative conditions such as pyelonephritis, septic 
abortion, and normal delivery. 

Beer, in 1924, first described the syndrome and gave a description of most o 
the facts as they are recognized today’'. There are many’ reported cases of osteitis 
pubis in the literature but we believe the actual instances far outnumbei t iem. 

It is not the intention of this paper to deal with the various theories at vanew 
as to the causative factor in the disease nor to attempt to differentiate letvcen 
osteitis, osteomyelitis, and atrophoneurosis. Hock and Kurtz in then exce en 
article reviewed the previous concepts of the disease and attempted to exp ai 
osteitis on the basis of a causalgic process originating from an inflammatory P 10 ’ 
ess within the pelvis. Lavalle and Hamm explain osteitis as a subacute m ^ 
matory infiltration and chronic inflammation involving the periosteum, ione a 
cartilage. They explain osteitis as a bacterial infiltration of lou vmiewe * 
pathogenicity. We believe a pre-existing urinary infection is usually’ pi tesen 
though it appears to be controlled by’ the use of antibiotics. Whatev ei ? e j. cS 

causative factor may be, we are all agreed on the symptom comp ex \\ 1 ■ t 

osteitis such a problem: the time element of its appearance, the 1S mc 1 Qr 

over the pubic bone, extension to the thighs, marked adductor spasm o 
both legs, and partial or complete immobilization of the patieiit. e - |j" gease 
pearanee of the pelvic girdle usually’ confirms the diagnosis. li e L^itatcd 
is self-limited and spontaneous healing occurs, the patient may’ je inoa 
for from several weeks to months or a year. , „ C , 1CV . 

Treatment of these cases until antibiotics on an infectious basis us > ^ p se 

ally’ unsatisfactory. From a review of cases treated these patren s w a j { p c .(ion; 
gamut of therapy: antibiotics; narcotics, with the possniiy 0 cn p- 

diathermy; injections of antibiotics; injection of novocaine m ^ P j coa g U i an ts; 
sule; incision and drainage; casts and immobilization; use o a s p ef i(ic 

deep x-ray therapy and many’ others. None of these measuies ' a ' C ogle j (is p U his 
for all cases. Recently, Marshall et al. have reported 3 cases . g fltl 

treated with ACTH until dramatic results. Considering that os • 

* TTroIocicfll ’ 

Read at annual meeting, Mid-Atlantic Section, American 
Philadelphia, Pa. April 18, 1952. 
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inflammatory disease involving bone and adjacent structures, the thought oc¬ 
curred to US that the manifestations might be benefited by the use of cortisone 
just as it is in diseases such as rheumatoid arthritis, acute rheumatic fever, 
fibrositis, etc. The response was prompt and almost miraculous. Pain disappeared 
in from 24 to 48 hours, patients were out of bed, and walking on the third day. 
Pressure pain over the pubes and adductor muscles disappeared and the patients 
were relieved and comfortable. The remarkable pait of the treatment is that 
recurrence has not occurred. We would like to present three cases of osteitis pubis 
treated with cortisone from the Urological Department of the TVilkes-Bane 
General Hospital. 

CASE REPORTS 

Case 1. T. S. (B-55375) aged 60, was admitted to the Wilkes-Barre General 
Hospital August 7, 1950, with acute urinary retention. This was associated with 
a history of urinary difficulty for approximately 6 months prior to admission. 
He had nocturia 3 times, poor stream, and some terminal dribbling. The physical 
examination was essentially negative except a bladder distended half way to the 
umbilicus that was tender on pressure, and a grade 3 enlargement of the prostate. 
The gland was smooth, slightly tender on pressure, nonnodular, and could be 
mobilized. There was no evidence of cancer. Catheterization recovered S50 cc 
clear urine. The catheter was left in for drainage. Cystoscopy revealed a homo¬ 
geneous enlargement of the gland with absence of tumor or stone. There was 
marked bladder trabeculation. X-rays of kidneys, spine, pelvis and bladder were 
normal. The impression was benign prostatic hyperplasia and prostatectomy was 
recommended. 

Laboratory studies: Blood urea nitrogen, 11.8 mg. per cent; sugar, 92 mg. 
per cent; hemoglobin, 12 gm.; red blood cells, 3,800,000; white blood cells, S,200, 
with normal differential. Urinalysis: albumin, trace; sugar, negative; 50 to 60 
white blood cells per high power field. 

A suprapubic prostatectomy was done August 10,1950, with a routine prophy¬ 
lactic bilateral vaso-section and ligation. The closure was routine with a Xo. 24 
urethral Foley, and a No. 26 Robinson suprapubically and a small drain in the 
prevesical space. The drain was removed in 24 hours, the suprapubic catheter in 
48 hours, and drainage from the urethral catheter was uncomplicated. Seven 
days postoperative the patient had a delayed hemorrhage which necessitated 
evacuation of clots through the reseetoscope. The bladder was evacuated, hemor¬ 
rhage was controlled and drainage was re-established. The catheter was removed 
on the ninth day and the patient voided. However, he was very apprehensive and 
the catheter was re-inserted. It was removed on the thirteenth day, the patient 
voided well, and was comfortable. He was discharged on the sixteenth dav 
August 26, 1950, as improved. ’ 

The pathological report on the gland, which weighed 85 gm., was nodular 
hyperplasia without malignancy. 

The patient was re-admitted September IS, 1950. Approximately 7-10 davs 
following discharge from the hospital following prostatectomy, the patient com- 
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plained of pain in the lower back, thighs bilaterally, and extending down the legs. 
Pile onset was gradual but then would become very intense and then subside. 
The pain increased with attacks of pain over the pubic bone, down each thigh 
and out to the legs, lasting 6 to 8 hours and requiring a narcotic for relief. X-ray 
examination showed osteoporesis of both descending rami of both pubic bones 
with roughening and thickening. 

He was treated with antibiotics, narcotics, and hot dressings to the pubis. 

He was discharged September 20, 1950, as unimproved. 

The patient was re-admitted October 11, 1950. He complained of severe pain 
over the pubic bones extending down the thighs producing definite difficulty in 
walking. The blood studies showed a normal CBC and blood chemistry. Urine 
examination showed a slight trace of albumin and 8-10 pus cells per high power 
field. 

Manual examination produced pain over the pubic bones with pain on pressure 
over the adductor muscles. Difficulty was experienced in moving the legs due to 
intense pain. 

He was treated with narcotics for pain and subjected to a course of deep x-ray 
therapy 7 . 

He was discharged October21,1950 as unimproved. 

The patient was treated at home with sedatives, narcotics, massage, heat 
therapy, etc., for 4 weeks. He suffered a great deal of pain and was unable to walk. 
He lived between his bed and a couch. He became very despondent, lost his 
appetite, and began to lose weight. On a sudden inspiration he was treated wit i 
cortisone. The dosage was started November 1, 1950, with 100 mg. hypodermi¬ 
cally every 8 hours for the first day. This was reduced to 100 mg. every 12 horns 
for the next day, and then continued at 50 mg. twice a day for 1 week. The P am 
was relieved somewhat the first day. He was'able to walk the second day, an on 
the third day he was able to walk out of the house. At the end of a week he m 
no pain or distress, and pressure over the pubes and the thighs caused no c is 
comfort. The cortisone was then continued 50 mg. daily for 2 weeks. This man 
has been under observation at regular intervals since that time and has a n0 
recurrence of any of his previous symptoms. X-ray examination of the P e 'J® 
reveals increased calcification with some roughening of the pubes and nen )on 
formation. The urine was microscopically clear. 

Case 2. H. B. (B-61926) aged 81 was admitted by ambulance to the Wilkes- 
Barre General Hospital on June 13, 1951. The provisional diagnosis vas os 
pubis with urinary incontinence. The patient was a feeble old man w 10 iac ^.^ 
a retropubic prostatectomy elsewhere three months previously. The opera * ’ 
according to the history, was a difficult procedure complicated by hemor i n ^ 
He made an uneventful recovery with the exception of a total incontinence^ ^ 
left the hospital wearing a Cunningham clamp. Three weeks before ac rruss 
the General Hospital, he began to have increasingly severe pain supiapu ^ 
and this was followed by excruciating pain in the right leg and giom. e « ^ 

able to move and was bedridden. His physical examination shove a ) o 
sure of 175/100 with a fair myocardium. A freshly 7 healed supiapu uc 



OSTEITIS PUBIS 


6S9 


present. Rectal examination showed a thickened prostatic capsule and some pal 
pable tissue. The patient wore an incontinence clamp. Extreme pam was present, 
over the pubis and along the right thigh, and was intense on pressure over the 
course of the obturator nerve. The patient was unable or unwilling to move the 
leg or to move in bed. 

Urine studies showed a trace of albumin, no sugar, and a few white blood cells. 
Blood studies: hemoglobin, 65 per cent; red blood cells, 3.25; white blood cells, 
12,200, with normal differential. Blood urea nitrogen, 12.5 mg.; blood sugar, 
91 mg. 

X-ray examination of the pelvis and spine showed cortical thickening with 
increased porosity of both pubis bones and isehii. 

X-rays were typical of osteitis pubis. 

Cortisone 300 mg. given 100 mg. by hypodermic every 8 hours for 24 hours. 
The next day the patient was able to move in bed with less distress. The drag was 
reduced to 100 mg. every 12 hours. June 16, 1951, the patient was out of bed, 
sitting in chair and able to move legs with very little pain. Pressure over the thigh 
and pubis caused no distress. Marked improvement in sense of well being was 
noted. Cortisone reduced to 50 mg. every 12 hours. June 17, pain had almost 
entirely disappeared and the patient was able to walk in the room and around 
the hall without distress. June 19, marked improvement was noted. The patient 
was sleeping well and moving in bed freely. He complained of only a very slight 
amount of pain on pressure over the pubis and thigh. The cortisone was continu¬ 
ed, 100 mg. By June 21, the over-all picture had improved. There was a notice¬ 
able amount of euphoria. The patient felt better, ate much better, was walking, 
and had no distress. He was discharged, to continue cortisone 100 mg. daily for 
one week. 

The patient has been under regular observation since his discharge from the 
hospital. There has been no recurrence of the osteitis pubis syndrome. X-ravs 
showed that the condition in the pubic bones was still present, but with increased 
density and no extension of the process. 

Case 3. V. A. (B-61023) aged 65 ,was admitted to the urological service of the 
Wilkes-Barre General Hospital on April 30,1951. He had complete retention and 
was relieved by catheterization and then indwelling catheter. He had previouslv 
had some retention and had been catheterized on several occasions. Following 
the last attack he was admitted to the hospital for evaluation and treatment. 
The physical examination showed a nervous patient with a hypertension of 
210/120, and a fairly good myocardium. The abdomen was distended suprapubi- 
cally with an overfull bladder. Rectal examination revealed a smooth, symmetri¬ 
cal gland enlarged to a grade 2 plus, and with no evidence of cancer on palpation. 

Laboratory studies: Hemoglobin, 13 gm.; red blood cells, 4.03; white blood 
cells, 12,000, with normal differential. Blood urea nitrogen, 17.3 mg. - blood siwar 
8S mg. ’ "" e 

An excretory urogram showed normal kidneys with bladder normal in contour 
and size. The shadow of an enlarged prostate was present. Xo shadows of calculi 
were seen. The bone structure was normal. Xo evidence of metastasis was de- 
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Eight days after admission, when the patient had become quiet and all tests 
were made, a one stage suprapubic prostatectomy was performed. The operation 
was uneventful. A urethral and a small suprapubic catheter were inserted and a 
drain in the prevesical space. The drain was removed in 24 hours, and the abdomi¬ 
nal catheter in 48 hours. Patient was ambulatory in 24 hours. The urethral catheter 
and all sutures were removed on the seventh day. Patient voided well and had no 
distress. He walked around the ward and recuperated until the twelfth day when 
he was discharged. His condition was excellent. He voided well, there was no re¬ 
sidual and only occasional smarting at the end of urination. 

The diagnosis was nodular hyperplasia with inflammation. The gross specimen 
weighed 68 gm., and revealed no evidence of carcinoma. 

The follow-up was satisfactory. The urine became free of infection. Micturition 
was satisfactory; he had nocturia once. Six weeks following prostatectomy, the 
patient presented himself at my office with the aid of a companion and a cane. 
He complained of intense pain suprapubically and in his right thigh and leg. The 
pain was gradual in onset and then in the last few days had become very intense. 
Examination of the urine showed only an occasional white blood cell, and no 
albumin. 

X-ray examination showed an increased density and increased porosity of 
both pubes. The ischii were not involved. There was no malignant infiltration. 
The diagnosis was osteitis pubis. 

This patient was immediately put on cortisone therapy with the usual dose o 
300 mg. the first dajy 200 mg. the second day, and than a maintenance dose o 
100 mg. daily. This dosage was all given orally, and the relief was nil. He returne 
after one week of trial therapj' worse instead of better. He was then instructe to 
maintain a daily dose of 300 mg. of cortisone until there was improvement in ns 
symptoms before reducing the dose. However, the next day his son, a pries, 
came to the office with a very illuminating story. The second bottle of taj e s 
did not look like the first bottle. The second bottle was purchased thiougi 
hospital pharmacy and the reason for the change was that he had heaid t lat ie 
first pharmacist was not considered entirely reliable. With the cortisone oitame 
from the hospital, and in less than 24 hours, the patient showed a mai e >m 
provement and the dosage was reduced as per the original plan. His pain ia c is 
appeared in 3 days and the patient rvas able to walk without a cane anc mini! 
the pain. He continued the cortisone for a period of 2 weeks and then s °PP C( 
He has been under observation for the past 10 months and has had no recuncnc 

of the symptoms of osteitis pubis. . _ 

X-ray examination showed regression of the porosity and increase ca ci i 

tion and thickening of the cortex. 


DISCUSSION 

Of all the distressing complications of prostatic surgery, osteitis J 
of the worst. The patients are incapacitated, dehabilitated an m ex ren j enc j es _ 
topped off with a profound mental depression associated with suici a e ” 

In spite of our knowledge that the condition is self-limited, t ns reass 
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the patient is not very helpful. The previously mentioned methods of treatment, 
at least in our hands, have been fruitless. Anyone who has had such a dishearten¬ 
ing complication will appreciate our grasping for a new form of therapy. 

Recognizing the contra-indication and dangers of cortisone therapy, we never¬ 
theless gave it a trial. The results have been dramatic and singularly effective. 

We mention at this time other effects of cortisone in addition to the relief of 
pain and disability of osteitis pubis. These patients are elderly with many of the 
degenerative processes incident to advancing age. It does not take much to 
accentuate their adrenocortical insufficiencies. The marked improvement in their 
sense of well being, the increased appetite and strength, and in general the im¬ 
pression of dealing with an altogether new patient are phenomena about which 
even the laity wonder. These changes have led us to use this therapy in other 
postoperative and preoperative cases in which we believed that the patient was 
slipping in spite of the usual methods of drainage, antibiotics, vitamins, fluid 
balance restoration and transfusions. So far we have not been disappointed. 

SUMMATtT 

Osteitis pubis is a distressing and disheartening complication for the urologist. 

Prompt, effective and lasting relief is afforded by a short course of cortisone 
therapy. 

Other effects of cortisone noted in our treatment of osteitis pubis had led us to 
employ the drug in other cases characterized by adrenocortical deficiency with 
similar dramatic and effective results. 

?S X. Franklin St., Wilkes-Barre, Pa. 
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CARCINOMA OF THE PROSTATE WITH UNUSUAL METASTASIS 

JOHN A. RYAN 

The following case report demonstrates an unusual metastasis from carcinoma 
of the prostate, and a very rapid and unusual response to the elimination of andro¬ 
gens. 


REPORT OF CASE 


C. G., aged 68, was examined on February 26, 1951. The patient complained 
of symptoms of prostatism of increasing degree over the past three to four months. 
For the past 4 months he had also noted progressive enlargement of his left leg 
including the thigh. He had had no episodes of acute retention of urine or hema¬ 
turia. 

Examination of the abdomen revealed a huge mass, hard and lumpy, most 
prominent in the left lower quadrant, but extending above the umbilicus into the 
left upper quadrant and was readily palpable in the right upper quadrant. This 
mass can be differentiated from the liver. Grade 4 pitting edema of the left leg an 
thigh and edema of the inguinal area were present. Collateral abdominal \\a 
venous circulation was noted. The genitalia were normal except for absence o 
the right testis incidental to a previous herniorrhaphy. The rectal examination 
revealed an abnormal prostate, the left lobe of which was hugely enlaige ant 
projected into the rectum. This lobe was softer than usual for carcinoma. A °' e 
this prostatic lobe, the main abdominal tumor mass could be palpated an t ieie 
seemed to be a continuity of the prostate into the tumor mass. The mine " il - 
negative chemically and microscopically. X-rays of the chest were negatn e, an 
no invasion of the bones was demonstrated. The blood count showed mil ®econ 
ary anemia. The nonprotein nitrogen was normal and the acid phosp ia ase i 

vealed 0.4 Bodansky units. , 

Figure 1, A gives one an idea of the size of the abdominal tumoi. xcr ® ^ 
urograms revealed a hydronephrosis grade 1, on the left with the uretei no 
in any of the studies. The right pyelogram showed an alteration in t ie no 
configuration of the kidney with the pelvis away from the mi ine ar , 
ureter bowed around the lateral extent of this tumor. The bladdei vas c is 

in the upper right segment of the pelvis. _ . Q f 

A film taken after evaculation of a barium enema showed the isp ace 

the colon by the large tumor (fig. 1 ,B). • • On March 

Biopsy revealed adenocarcinoma compatible with prostatic oiigm. an 

16, 1951, a transurethral resection of limited extent was pei oime ' ovec ], 
external urethrotomy, and at the same time the remaining testis waS 

On this same day 5 mg. diethylstilbestrol by intramuscular a minis 
started. The prostatic tissue revealed extensive adenocaicinoma. an( | 

The patient was released from the hospital on the fifth pos opera■ G t j ic 

abdominal examination at this time revealed a remarkare im 
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sil , of the abdominal tnmof. The edema of the left leg teas comfdetely absent. 
Excretory urograms on the twelfth postoperative day (fig. i C) rei eaied sh 
age in the size of the tumor. At this time it was difficult to palpate the abdom 
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Fig. I A, excretory urogram B, after evacuation of barium enema; note extent of 
tumor when first seen C, excretory urogram 12 Jays postoperative D, excretory urogram 
G weeks after hormone treatment was commenced. 

tumor, and the prostatic mass had reduced itself fully 40 per cent of its original 
size. The patient noted a marked increase in appetite. He had lost 10 pounds over 
the 12 day period, which was attributed mainly to the loss of tumor tissue. One 
month later, the abdominal and rectal examinations were considered normal by 
an independent observer. 





694 


JOHN A. RYAN 


The patient has remained well except for an episode of coronary occlusion on 
May 15. After recovery, another excretory urogram (fig. 1, D) showed that kidney 
function was normal. The psoas shadows were present and the cystogram was 
much more normally located. 


SUMMARY 

A case of carcinoma of the prostate with huge retroperitoneal metastases lias 
been demonstrated. The remarkably rapid response to androgen alteration has 
also been described. 

26 Sheldon Ave., S. E., Grand Rapids 2, Mich. 
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RHABDOMYOSARCOMA OF THE PROSTATE 

EPHRADI A. GRIER and F. L. PHILLIPS 

From the Henry Baird Favill Laboratory of St. Lake’s Hospital and the Pathology Laboratory 
of Provident Hospital, Chicago, III- 

Rhabdomyosarcomas of the urinary bladder or prostate occur chief!} iu the 
male, and reviews of these tumors refer to the organ site of the growth despite 
the possibility that all may arise from a common tissue structure. Rappaport 
and Nixon stated that rhabdomyosarcomas are about 7 per cent of all sarcomas 
of the prostate. Klioury and Speers, in collecting the reports of these rhabdomyo¬ 
sarcomas, and with one of the urinary bladder that the}' described, listed nine 
of the urinary bladder and eighteen of the prostate. Kretschmer later collected 
sixteen published reports of rhabdomyosarcoma of the urinary bladder and in¬ 
cluded his patient who was one of two who survived beyond the usual duration 
of the disease. He listed in this group, a case reported by Hirsch and Gasser as 
originating in the urinary bladder. These authors, however, believed the tumor 
arose in the region of the prostate and it is so tabulated in our tabulation. Aleisel, 
Heath and Miller in 1949 listed 23 patients with rhabdomyosarcoma of the 
urinary bladder and prostate. Of this number, 21 sarcomas arose in the region 
of the prostate and only rune in the urinary bladder. The other tumors were 
included with those arising from the urinary bladder. 

Four rhabdomyosarcomas of the urinary bladder have been described in 
females. In both sexes, the ages ranged from 5 days to 69 years. All except five 
tumors of the urinary bladder had their origin in the region of the posterior wall 
or near the trigone and one was in a congenital diverticulum. Distant metastases 
occurred with three tumors which also had invaded the perivesicle structures. 
One tumor invaded the surrounding tissues but had not produced distant metas¬ 
tases. Rhabdomyosarcomas have been fatal within 13 months except one patient 
who survived for more than 4 years and another patient who was alive 6 months 
after the diagnosis had been made and at the time the description of his tumor 
was published. These patients had no recurrence or metastases at the time the 
reports were written. 

The patients with rhabdomyosarcomas of the prostate range in age from 9 
months to 79 years. Over 50 per cent were more than 20 years of age although 65 
per cent were less than 40 years. The greatest incidence is the first decade. In 
this age group are nine of the 23 patients. Six tumors produced distant metastases 
and eleven invaded the surrounding structures. Only 1 patient survived longer 
than 13 months and had no evidence of tumor tissue 3 years after the initial 
diagnosis had been made. 

Usually, obstruction of the bladder neck is the first symptom; sometimes 
hematuria, dysuria, fullness in the rectum, pain in the thighs and legs, acute 
retention, or tenesmus. The patient may also have an acute weight loss, anemia, 
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Table 1 . Rhabdomyosarcoma of the urinary bladder 


NO. 

YEAR 

RE- 

PORTE! 

REPORTED 

3 BY 

SEX 

AGE 

l 

1907 

Moncheberg 

F 

23 yrs. 

21 

1 1928 

Mackenzie & 
Chase 

F 

69 yrs. 

3 

1929 

Houette 

M 

13 mos. 

4 

1929 

White 

Not 

statec 

22 mos. 

! 

5 

1933 

Monserrat & 
Garcia 

M 

43 yrs. 

6 

1936 

Welfield, Hill & 
Hillebrand 

F 

Infant; 

not 

stated 

7 

1936 

Idem 

M 

24 mos. 

8 

1939 

Vermooten 

F 

20 mos. 

9 

1939 

Ratliff & Valk 

M 

6 yrs. 

10 

1939 

Idem 

M 

65 yrs. 

11 

1939 

Uhlmann, 
Grossman & 
Calvin 

M 

• 

10 mos. i 

12 

1943 

Hunt 

M 

Newborn j 
infant 

13 

1943 

Idem 

M 

2 yrs. 1 

14* 

1944 

Khoury & 
Speers 

M 

5 days 1 

15 

1945 

Buser 

M 

2 yrs. 1 

16 

1945 

Idem 

M 

5 vrs. fl 

17 

1947 

Minchen 

M 

17 mos. I 

IS 

1947 

Kretschmer 

M 

53 yrs. I 

19 

1947 

Nahla 

M 

15 mos. I 

201 

1948 

Vipond 

M 

21 mos. F 

21 

1949 

Meisel, Heath 
& Miller 

M 

32 yrs. P 

22 f 

1951 

Fister it Lund 

M 

10 mos. U 


Posterior wall of the' Expired 
urinary bladder 

On the floor of the uri-j Expired 
nary bladder involv 
ing the entire trigonej 

In a congenital diverti-j Expired 
culum of the urinary] 
bladder 

Anterior wall of the uri 
nary bladder 


Right wall of the 
nary bladder 
Not stated 


Not stated; 
prognosis 
poor 
Expired 

Expired 


Expired 


Anterior wall of the uri 
nary bladder 

Trigone Expired 

Entire bladder Expired 

Tumor attached to a Expired 
pedicle 2 cm. abovei 
and to the left of thCj 
left ureteral orifice 
Outer coat of the wall ofJ Expired 
the urinary bladder 
completely filling the 
space of Retzius. Mu-j 
cosa apparently not] 
involved by tumor 


greater concentration! 
around the neck 
Entire urinary bladder 
floor of urinary bia 
around the neck 
floor and posterior 
protruding through] 
the mucosa 


Expired 


Expired 

Expired 


’osterior wall of 
urinary bladder 


the 


)ome of 
bladder 


the urinary 


’osterior wall of 
urinary bladder 


the 


Expired 

Expired 

Living 4 yrs. 

mos. later 
Expired 

Expired 


toneal) 
osterior-lateral wall of| 
the urinary bladder 
rv bladder neckl 
and posterior urothra| 


Living G 
later 
Expired 


mos. 


* Regional extension. 

f Regional extension and distant metastases. 
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cachexia and by rectal examination an enlarged smooth hard, nontender prostate 
is found. In infants, exquisite tenderness may be present upon palpation of the 
lower abdomen, especially with distention of the urinary bladder, continuous 
priapism, and frequently irritability. 

Radiation therapy is ineffective and seems to stimulate the tumor to a more 
rapid growth. Total cystectomy with transplantation of the ureters offers the 
best hope of cure. This procedure, however, must be instituted before the onset 


Table 2. Rhabdomyosarcoma of the proslate 


NO. 

YEAR 

REPORTED 

REPORTED BY 

AGE 

RESULTS 

1 

1902 

Kaufman 

9 mos. 

Expired 

2* 

1902 

Idem 

4 yrs. 

Expired 

3f 

1902 

Idem 

26 yrs. 

Expired 

4* 

190S 

Greig 

4 yrs. 

Expired 

5* 

1916 

Squier 

40 yrs. 

Expired 

6t 

1926 

Smith & Torgesen 

31 yrs. 

Expired 

7 

1926 

Kretschmer 

31 yrs. 

Expired 

8 

1931 

Katzman 

13 mos. 

Expired 

9 

1931 

Do Rom & Thomas 

23 yrs. 

Expired 

10 

1933 

Urtubeg & Siere 

59 yrs. 

Expired 

lit 

1935 

Foucar 

26 yrs. 

Expired 

12* 

1936 

Laliayville & Diss 

36 yrs. 

Expired 

13 

1938 

Katzen, Cohen & Steiner 

2 l A yrs. 

Expired 

lit 

1938 

Smith & Mintz 

7 yrs. 

Expired 

15 

1939 

Stirling & Ash 

79 yrs. 

Living 3 yrs. later 

16 

1939 

Idem 

73 yrs. 

Expired 

17* 

1939 

Idem 

53 yrs. 

Expired 

18* 

1940 

Taylor 

55 yrs. 

Expired 

19 

1944 

Hirsch & Gasser 

5 yrs. 

Expired 

20 

1945 

Rappaport & Nixon 

20 yrs. 

Expired 

21 

1947 

Minchen 

9 mos. 

Expired 

22 f 

1950 

Mertz, Howell & Hammond 

4 yrs. 

Expired 


* Regional extension. 

t Regional extension and distant metastases. 


of hydro-ureters, hydronephrosis, pyelonephritis, systemic infections, and 
especially pneumonia. 

AH published reports of rhabdomyosarcoma of the urinary bladder and prostate 
are listed in tables 1 and 2. There are twenty-two each of the urina^ bladder and 
the region of the prostate. Another rhabdomyosarcoma of the prostate region 
is described in this report, making a total of 45 cases. 

CASE REPORT 

A white male infant, aged 10 months, was admitted to the pediatric service 
at St. Luke’s Hospital on January 30, 1951, with a 5 months’ history of scream¬ 
ing when placed on his back, but comfortable when on his stomach or side; 
anorexia with solid foods of 3 months’ duration; intermittent projectile vomiting 
usually following an automobile or street car ride, and hematuria for 2 months’ 
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duration; awakening at night and screaming, doubling over in agony with wiith¬ 
ing and grasping of the lower quadrants of the abdomen for 3 weeks prior to 
admission; a rash on his face for 2 weeks; and diarrhea for 1 week. At the age 
of 1 month the patient had a severe throat infection from which he recorded 
promptly. Following this illness he had puffy, swollen eyelids and distention of 
the abdomen. Dysuria had been present since birth, indicated by granting while 
voiding, and for the 2 months prior to admission, occasional crying spells ac¬ 
companying the grunting. 

Examination revealed an irritable, white, male infant refusing to lie on Ins 
back, with edematous eyelids, a urinary bladder distended to the umbilicus and 
normal external genitalia but with continuous priapism Rectal examination 
revealed the urinary bladder to be large, firm and pushing the lectum against 



Fig. 1. Photogiaph illustrating surfaces made by hemisecting rhabdomjosaicon 
the sacrum. The blood pressure was 110/60 mm. of Hg. and the tempo atm c uas 
100.2F. 

The laboratory findings were not unusual except for a blood urea m 
of 19.5 and a nonprotein nitrogen of 38 mg. per 100 ce. Roentgen i ^ g _ 
cranium were negative. A barium enema disclosed an extrinsic mass u uc i 
placed the urinary bladder upward and to the left of the descen mg co 0 
was interpreted as being intrapelvic and possibly retroperitoneal. n 
hospital day, cystoscopy was attempted without success but a cat ie ci cou ^ 
passed and a cystogram revealed the urinary bladder to be clisp acec up” ^ 

and to the right of an abdominal mass which seemed to be extrinsic o w ^ ^ 
urinary system. Two days later a suprapubic cystotomy was c one ■>} 

Pontius and a retro vesicle pelvic tumor was removed. t 1 -140 gm 

The ovoid tumor, 10.5 cm. by 7 cm. by 5 cm., weighed appioxima e} j^y 
(fig. 1). Surfaces made by cutting were gray, coarse!}' lobulatc , so , n0( j e 
fibrillar and firm tissues. They had the consistency of a hypcrp as ic ^ as 

but with a different texture. A separate piece of torn capsii ar i iri 
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S by 5 cm. aud 1.2 cm. thick. One surface mas hyperemic and the other surface 
was tom firm gray tissues. The histological examination established the diagno¬ 
sis of rhabdomyosarcoma of the prostate (Edwin F. Hirsch). 

A suprapubic drain was placed in the urinary bladder. One thousand r of radia¬ 
tion therapv was given to the anterior and posterior regions of the abdomen in 10 
divided doses. The patient was discharged February 25, 1951, without improve¬ 
ment. On several occasions he was readmitted to the hospital for symptomatic 
care because the tumor recurred in the base of the urinary bladder. The child re¬ 
ceived another 1000 r to the anterior and posterior regions of the pelvis in 10 
divided doses. 

On July 16.1951, he was readmitted to the hospital for the sixth time, having 
had four convulsions, and on the second hospital day following a convulsion, 
a mass of tumor tissue, small bowel and mesentery eviscerated through the 
cystotomy wound. Death occurred July 20,1951. 

The complete necropsy disclosed no metastases or extension of the tumor 
beyond the region of the prostate. A dark red. moderately soft, tabulated mass 
of tumor tissue 12 cm. by 11 cm. by 3 cm., protruded through the suprapubic 
cystotomy wound. It was attached to the posterior wall of the bladder neck by 
a broad pedicle composed of several yellow, gelatinous stalks ranging to 3 cm. 
The dilated right renal pelvis and ureter contained a turbid yellow fluid. The 
widest circumference of the right ureter in the midportion was about 4 cm. and 
below the renal pelvis it was 2.3 cm. There were foci of hyperemia in the distal 
3 cm. of the lining of the rectum. The urethral orifice was not identified in the 
necrotic, yellow tumor mass. The vueteral orifices were demonstrated with a 
probe from the dilated upper segments of the ureters. There was a large growth 
of tumor and fibrous scar tissues around their walls where they entered the 
perivesical structures. The lining of the meters was smooth and the walls were 
thin from distention. The lumen of the urinary bladder was exposed entirely 
to the external surface through the gaping cystotomy wound and approxi¬ 
mately one-half of the lining surface was replaced by the large pedicle stalk which 
supported the friable, red tumor mass. The pedunculated base and stalk were 
composed of firm tissues. Arising circumferentially above the large pedicle were 
approximately 20 smaller pedunculated, gray-yellow gelatinous tumor nodules 
ranging to 4 cm. in length and 2 cm. in diameter. The large pedicle extended 
through the wall of the urinary bladder into the adjacent adventitial connective 
tissues. Behind and beneath the posterior wall of the urinary bladder was an¬ 
other large, soft necrotic and friable tumor mass approximately 7 cm. by 4 cm. 
by 3 cm. which filled the entire true pelvis. This tumor tissue on surfaces made by 
cutting was homogeneous, nongranular, soft and pale yellow. There were no 
invasions of the surrounding structures or distant metastases. The essentials of 
the anatomical diagnosis are: huge pedunculated and eventrated rhabdomvosar- 
corna of the prostate: old patent cystotomy wound of the abdomen: bilateral, 
obstructive hydronephrosis and hvdro-ureters; focal fibrous peritonitis: focal 
hv peremia of the lining of the rectum: etc. 

The details of the histologic structure of both the surgical and autopsy ris- 
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duration; awakening at night and screaming, doubling over in agony with wiidl¬ 
ing and grasping of the lower quadrants of the abdomen for 3 weeks prior to 
admission; a rash on his face for 2 weeks; and diarrhea for 1 week. At the age 
of 1 month the patient had a severe throat infection from which he lecoveied 
promptly. Following this illness he had puffy, swollen eyelids and distention of 
the abdomen. Dysuria had been present since birth, indicated by grunting while 
Avoiding, and for the 2 months prior to admission, occasional ciying spells ac¬ 
companying the grunting. 

Examination revealed an irritable, Avhite, male infant refusing to lie on Ins 
back, AAnth edematous eyelids, a urinary bladder distended to the umbilicus and 
normal external genitalia but with continuous priapism Rectal examination 
revealed the urinary bladder to be large, firm and pushing the lectum against 



Fig. 1 Photograph illustrating surfaces made by bemisecting rhabdomyosarcoma 
the sacrum. The blood pressure Avas 1J0/60 mm. of Hg. and the tempeiatuie " a 
100.2F. 

The laboratory^ findings AA r ere not unusual except for a blood uiea m 
of 19.5 and a nonprotein nitrogen of 38 mg. per 100 cc. Roentgen films o 
cranium AA 7 ere negath'e. A barium enema disclosed an extiinsic mass a\ nc i 
placed the urinary bladder upward and to the left of the descen ng co 01 ^ 

Avas interpreted as being intrapehdc and possibly retroperitoneal, n ie ^ 
hospital day 7 , cystoscopy 7 Avas attempted Avithout success but a cat letei cor _ 
passed and a cy 7 stogram reA r ealed the urinary 7 bladder to be disp ace up t0 . 
and to the right of an abdominal mass which seemed to be extiinsic o ^ y. 
urinary 7 sy 7 stem. Tavo day 7 s later a suprapubic cystotomy 7 aa as one iy 
Pontius and a retrOA 7 esicle pelvic tumor Avas remOA r ed. 

The ovoid tumor, 10.5 cm. by 7 7 cm. by 5 cm., aa eighed appioxima e > , r 

(fig. 1). Surfaces made by cutting Averegray, coarsely lobu a e , so n0( j e 

fibrillar and film tissues. They had the consistency of a hyperp . issUC ua s 

but Avith a different texture. A separate piece of tom capsu ai i 
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8 by 5 cm. and 1.2 cm. thick. One surface mas hyperemic and the other surface 
was torn firm gray tissues. The histological examination established the diagno¬ 
sis of rhabdomyosarcoma of the prostate (Edwin F. Hirsch). 

A suprapubic drain was placed in the urinary bladder. One thousand r of radia¬ 
tion therapy was given to the anterior and posterior regions of the abdomen in 10 
divided doses. The patient was discharged February 25, 1951, without improve¬ 
ment. On several occasions he was readmitted to the hospital for symptomatic 
care because the tumor recurred in the base of the urinary bladder. The child re¬ 
ceived another 1000 r to the anterior and posterior regions of the pelvis in 10 
divided doses. 

On July 16, 1951, he was readmitted to the hospital for the sixth time, having 
had four convulsions, and on the second hospital day following a convulsion, 
a mass of tumor tissue, small bowel and mesentery eviscerated through the 
cystotomy wound. Death occurred July 20,1951. 

The complete necropsy disclosed no metastases or extension of the tumor 
beyond the region of the prostate. A dark red, moderately soft, lobulated mass 
of tumor tissue 12 cm. by 11 cm. by 3 cm., protruded through the suprapubic 
cystotomy wound. It was attached to the posterior wall of the bladder neck by 
a broad pedicle composed of several yellow, gelatinous stalks ranging to 3 cm. 
The dilated right renal pelvis and ureter contained a turbid yellow fluid. The 
widest circumference of the right ureter in the midportion was about 4 cm. and 
below the renal pelvis it was 2.3 cm. There were foci of hyperemia in the distal 
3 cm. of the lining of the rectum. The urethral orifice was not identified in the 
necrotic, yellow tumor mass. The ureteral orifices were demonstrated with a 
probe from the dilated upper segments of the ureters. There was a large growth 
of tumor and fibrous scar tissues around their walls where they entered the 
perivesical structures. The lining of the ureters was smooth and the walls were 
thin from distention. The lumen of the urinary bladder was exposed entirety 
to the external surface through the gaping cystotomy wound and approxi¬ 
mately one-half of the lining surface was replaced by the large pedicle stalk which 
supported the friable, red tumor mass. The pedunculated base and stalk were 
composed of firm tissues. Arising circumferentially above the large pedicle were 
approximately 20 smaller pedunculated, gray-yellow gelatinous tumor nodules 
ranging to 4 cm. in length and 2 cm. in diameter. The large pedicle extended 
through the wall of the urinary bladder into the adjacent adventitial connective 
tissues. Behind and beneath the posterior wall of the urinary bladder was an¬ 
other large, soft necrotic and friable tumor mass approximately 7 cm. by 4 cm. 
by 3 cm. which filled the entire true pelvis. Tins tumor tissue on surfaces made by 
cutting was homogeneous, nongranular, soft and pale yellow. There were no 
invasions of the surrounding structures or distant metastases. The essentials of 
the anatomical diagnosis are: huge pedunculated and eventrated rhabdomyosar¬ 
coma of the prostate; old patent cystotomy wound of the abdomen; bilateral 
obstructive hydronephrosis and hydro-ureters; focal fibrous peritonitis- focal 
hyperemia of the lining of the rectum; etc. 

The details of the histologic structure of both the surgical and autopsy tis- 
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sues ivere alike. The capsular portions of the surgical material had dense fibrillar 
tissues in septums and between these were masses of cellular tissue, also fibrillar, 
with mesoblastic tumor cells, some spindle-shaped, a few pear-shaped. The masses 
of cells varied considerably in size and were not sharply separated from the sup¬ 
porting stroma. In these tissues, widely scattered were a few small tubules lined 
by columnar cells. Tissues from the main tumor mass also had fibrous septums 
separating masses of cellular tissue composed of atypical mesoblastic elements. 
Among the cells were many elongated or pear-shaped with fibrillar processes and 
large vesicular nuclei, and still others also round and large with one or several 
nuclei (fig. 2). Many cells were in mitosis. Among the cells were scattered large 
round forms with considerable cytoplasm and fine fibrils arranged concentrically 
(fig. 3, C). Further details of the structure of the tumor tissues were demon- 





Fig. 2. Photomicrograph illustrating in low magnification histologic structure of lumor 
tissues. Note masses of large protoplasmic cells. X 198 


strated in sections stained with phosphotungstic acid hematoxylin. These piepa 
rations had the general pattern of the tissue structure mentioned. The finei t c 
tails were in the cellular portions. Here were spindle-shaped cells with fi n al 
processes, cells with short bands of granular cytoplasm and large vesicu ar 
nuclei, segments of slender fibers with dark granules arranged like the lig t an 
dark bands of striated muscle fibers (fig. 3, A and B), large round cc s ui i 
much granular cytoplasm and vesicular nuclei, and significantly, of iei eiet 
larger cells with concentrically arranged fibrils with dark granules like t wsc i 
the fiber segments (fig. 3, C). These details and the purple staining qua i Ies 
the cells like muscle formed the basis for concluding that this cancerous tissue " 
a primitive form of rhabdomyosarcoma where the differentiation of cross s i ^ 
tions was slight. The histological diagnosis of tissues from the various oigan 
autopsy was: recurrent rhabdomyosarcoma of the pelvis (prostate). ^ 

Numerous authors have proposed that these tumors arise in stria e rcu ^ 
fibers normally present in the capsule of the prostate. This, hov. e\ ei, oe 
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adequately explain those tumors which are located some distance from the neck 
of the urinary bladder. Wilms expressed the opinion that m its caudal growth 
the Wffian duct may leave displaced myotome tissues winch later pronde a 
nidus for the development of a rhabdomyosarcoma of the lower urinary tract 
Gruenwald believed that two kinds of abnormal tissues may gne rise to t - 



Fig 3. Photomicrographs illustrating oil immersion magnification of rhabdomj osarcoma 
cells .1, cell with coarse cytoplasmic granules suggesting cross striations; B, more definite 
spindle-shaped cell with granules distributed in horizontal bands; and C, large multi- 
nucleated cell with concentrically distributed granular fibrils. 


tumors. The first are those tissues which originally are part of the primordium, 
become displaced and are found at a distance from the original site. The second 
are tissues with dormant potentials which later are stimulated to grow. This may 
explain the large number of tumors found in infants. The various cell forms char¬ 
acteristic of a rhabdomyosarcoma were found in the tumor of our report. Be¬ 
cause the tubules observed in the capsular tissue resembled those of an immature 
prostate and the anatomical position of the tumor in the pelvis, the sarcoma is 
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believed to have originated in the prostate. Buser reported two tumors with 
glands or tubule-like structures and concluded that they arose from displaced 
myotome elements as proposed by Wilms. 

SUMMARY 

A rhabdomyosarcoma originating in an immature prostate in a 10 months old 
male infant is reported. A review of the published reports reveals 22 rhabdomyo¬ 
sarcomas each of the urinary bladder and the prostate. The greatest age incidence 
is in infants and adolescents. At present surgery seems the best method of treat¬ 
ment. The tumors grow rapidly’ and usually are fatal. Only three patients sur¬ 
vived a long time without recurrence after removal. Opinions differ as regards 
the genesis of these tumors, but the theory of aberrant germinal rests affords 
the most likely explanation, especially of those rhabdomyosarcomas of the 
genitourinary’’ system which are somewhat removed from the neck or trigone 
of the urinary bladder. 
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UTILIZATION OF SCROTUM IN RECONSTRUCTION OF PENIS 

BUFORD S. CHAPPELL 

From Department of Urology, Columbia Hospital, Columbia, S. C. 

During World War II, the Russians received extensive newspaper publicity 
for their reconstruction of the male genitalia. In 1914, Frumkin published a re¬ 
port of this work, which consisted essentially in the utilization of a tube of skin 
raised on the abdomen, and into which a segment of cartilage has been trans¬ 
planted. The tube containing the cartilage is transferred in stages to the stump 
of the penis. The urethra is then constructed from a tube of scrotum or from a 
tube raised ou the inner hairless surface of the arm and transferred in stages to 
the penis. 

Several disadvantages of this technique are at once apparent. Loss of sensation 
in the transferred tube is the most outstanding disadvantage and would seem to 
obviate the advantages gained in most instances. The surgery required is very 
extensive, disfiguring and uncertain of success. Certainly in individuals with 
considerably body hair, it will be impossible to raise a hair free tube. 

A method for utilization of the scrotum to obviate some of these disadvantages 
is presented. 

TECHNIQUE 

Parallel incisions are made on the anterior surface of the scrotum (fig. 1, A) 
utilizing as much of the scrotum as possible. This is easily determined by picking 
up the free scrotum in front of the testicles, leaving just enough scrotum behind 
to contain the testicles. The expected lines of incision can now be outlined. The 
upper limits of the incision extend above the base of the penis. The incision is 
deepened through the skin and cremasteric muscle but the tunica is not opened. 
The skin flap thus outlined is pulled aside and the skin separated from over the 
stump of the penis, exposing the stump of the corpora (fig. 1, B). The longest, 
thickest, straight segment of cartilage that can be obtained is taken from the 
costal margin; usually a segment the thickness of a rib and from 8 to 
10 cm. long can be obtained. One end of the cartilage is trimmed to a wedge 
shape. An incision is now made into the stump of the penis between the corpora 
cavernosa and deep enough to accommodate the wedge shaped tip of the carti¬ 
lage, preferably to a depth of 2 cm. It is probably advantageous to enter the 
corpora to secure free bleeding and possibly provide better nourishment for the 
cartilage graft. The stump of the penis is now closed about the cartilage with 
silk in such a manner as to fix the graft in place and to secure hemostasis The 
cartilage is now slipped under the scrotal flap (fig. 1, C) and the scrotal tube 
containing the cartilage is now closed. The scrotal defect is also easily closed 
(fig. 2, .1) and supporting dressings applied. After several weeks the distal end of 
the penile tube ean be separated from the attachment to the scrotum. This can 
Accepted for publication May S, 1952. 
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be done by a semi-circular incision so that the resulting scar will resemble the 
corona and give the cosmetic effect of a glans penis (fig. 2, C and fig. 3). 


CASE REPORT 

Mr. D. It. W., a 47 year old taxi driver, had an amputation of the penis in 
December 1948 for a grade 3 squamous cell carcinoma of the penis. The penis 
was amputated flush with the symphysis pubis and postoperatively there was 
contracture of the urethra with fibrosis and the urethral meatus was lost in the 



Fig. 1. A, proposed lines of incision are delineated on anterior s ‘ i (e i v divided 
extend above stump of penis. B, incisions have been made and scro He in lower 

into upper and lower halves. Testicles contained within tunica * sp Ht stump 

half. Stump of penis is exposed. C, segment of cartilage tas been fixcji 'nm s( l rotum . D) 
of penis with sutures and slipped under flap of skin formed b} Pi 

site of incision for removal of cartilage from costal arch. ^ ^ 

scar tissue of the stump of the penis. Two months postopeiativelj, I ^ 

’ to see patient because of his inability to void. The urethia cou on } ^ er . 

by retrograde passage of sounds through a suprapubic cystostom) voun ^ 
manent urethrostomy was now done and although it was necessao °• factor iljr. 
urethrostomy opening on one occasion, it has continued to tunc ion c eV p 

For the following 2 years, the patient was closely followed am i j gtatus 

dence of a reccurrence of the carcinoma of the penis althoug i par ticu- 

rapidly deteriorated and he became subject to a variety o jjfhculty. He 

larly those requiring narcotics and his addiction was preven e ^ a( j a pted him- 
repeatedlj r begged for castration to reduce his terrific sex c esne. 


UTILIZATION OF 


SCROTUM IN' PENILE RECONSTRUCTION 


705 



Fig 2. .4, skin flap has non been sutured about cartilage implant and scrotum closed 
about testicles so that cartilage and testicles lie in separate compartments. B, line of 
incision for separation of new penis from scrotum. C, separation has been completed and 
wounds sutured. 


/ 


/ 


/ 



Fig. 3. Photograph of reconstructed penis 4 months after final 
before patient was married. 


surgery and 


shortly 
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self to his perineal urethrostomy without difficulty. In an effort to salvage the 
individual, he was promised that an effort to reconstruct his penis would be 
attempted. A reconstruction following the plan of Frumkin was first considered 
but patient was extremely hairy and a tube satisfactorily”- free of hair could not 
be raised. Because of this and the disadvantages above enumerated, the plan 
was abandoned and it became desirable for us to devise a more satisfactory and 
practical procedure. On January 24, 1951, a tube of scrotum was raised (fig. 1, A) 
utilizing all available free scrotum. A segment of cartilage 8 cm. long and the 
thickness of a rib was obtained from the right costal margin and was implanted 
into the stump of the penis and the scrotal tube closed about the cartilage (figs. 
1, C and 2, A). A month later the distal extremity of the scrotal tube was sepa¬ 
rated from the scrotum (fig. 2, B ) by a curved incision but unfortunately a sinus 
had developed on the undersurface of the penis at its base and there could be no 
healing of this sinus until there had been almost complete dissolution of the 
transplanted cartilage. Six months after the initial operation the patient was 
again subjected to surgery. The scar in the skin of the dorsal surface of the re¬ 
constructed penile tube and representing the old amputation scar was excised 
and only'- a very small fragment of cartilage found remaining. The sinus on the 
ventral surface was now excised and the wound closed in several layers, both fiom 
the inside using chromic catgut and from the skin side with silk. A larger (iO cm. 
by rib thickness) piece of cartilage was obtained from the left costal margin am 
implanted into the base of the penis, the stump of the penis being split to recene 
the end of the cartilage and the cartilage fixed to the stump of the penis with sei 
eral silk sutures. The dorsal skin wound closed with silk and a supportive tliessing 
applied. Healing was without incident, he was allowed to go home three vee’s 
after surgery and one month later successfully had sexual intercourse. Jhe ac 
was normal and ejaculation occurred. The only complaint was that the : oigasm 
occurred much sooner than before his amputation. Patient felt so con eiw 0 
his sexual ability that he married in early November 1951. His manied i e m 
been satisfactory thus far. The penis ordinarily hangs in a semi-rigid stale 
permits easy wearing of clothing; with sexual stimulation it becomes moie vg 
and erect due to filling of the stump of the corpora. 

COMMENTS 

The technique just described has many faults and has not been pi o' en by t ^ 
or number. It is believed that it is so simple as to be entirely practica an 11 
offers advantages over previously” described methods. The fate of t ic cai ^ 
will of course determine the true value of the procedure. Iteconstruc ion o ^ 
urethra, while not done in this case, is as practical here as in the ot iei rnc > ^ 

of reconstruction. Many modifications offer themselves at once an " i 0 ’ g 
make the procedure adaptable to a number of plastic reconstiuctne pioc 
For example, in incomplete amputations, a short stump coul easl 1 j n . 

ened. Other refinements of technique such as use of two pieces o cai i age 

crease the value of the operation. 
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SUMMARY 

A method for reconstruction of the penis from a tube raised from the scrotum 
with cartilage implants is presented. A case of amputation of the penis at the 
symphysis pubis that had a successful reconstruction and in which the patient 
was married 4 months after surgery is presented. While many faults are ad¬ 
mitted. it is believed that the technique herein presented is simple, practical, 
and superior to previous techniques. 

The author wishes to publicly thank Drs. Tom Ellis and George Bunch for the 
obtaining of the cartilage segments and thus contributing significantly to the 
success of the surgery. 

1420 Gregg St., Columbia, S. C. 
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CYSTIC LYMPHANGIOMA OF THE SCROTUM 

N. J. HELLAND axd J. B. MIALE 

From (he Departments of Urology and Pathology, The Marshfield Clinic, Marshfield, IE's. 

Cystic lymphangioma of the scrotum, which may be confused with hydrocele 
of the tunica vaginalis testis, can be successfully treated by surgical excision. This 
tumoi characteristically has its origin in the dartos tunica of the scrotum, is 
intimately adherent to the scrotal wall and therefore offers greater difficulty to 
suigical removal. The two disease entities can be differentiated by ordinary 
physical examination. 

Five similar cases have been reported in the literature. All of these were treated 
by surgical excision. This paucity of reported cases might indicate that cystic 
lymphangioma of the scrotum is of infrequent occurrence. The fact, however, 
that the authors have seen two patients with this disease in a short period of time 
raises the question as to whether or not this tumor occurs with greater frequency 
than is recognized, or at least reported. 

CASE REPORTS 

Case 1. K. D. S. No. 125923, a 3JA year old boy*, was admitted to St. Joseph’s 
Hospital on February 7, 1951. At the age of 6 weeks the mother had noticed that 
the skin of the right half of the scrotum was more abundant than that of the left 
and was thrown into folds. At the age of 2ty years the right scrotum began to 
enlarge, attaining the size of an orange within several weeks. The family physi¬ 
cian attempted aspiration of the mass but onty a few drops of fluid were obtained. 
Four days later the scrotum and perineum were found to be discolored bluish- 
black. This gradually disappeared during the ensuing weeks. During the year 
preceding hospitalization the mother had noticed that the right buttock seemed 
larger than the left. The child never complained of pain or tenderness in the 
scrotal or perineal areas. 

On examination the right side of the scrotum was enlarged, being 10 by 7 by 
6 cm. in diameter. Several dilated, tortuous veins were visible beneath the skin. 
The surface of the mass was nodular and cystic and there were several areas of 
bluish discoloration. The skin seemed fixed to the underlying mass, which could 
be transilluminated. The testes and spermatic cords were palpable, normal in 
size and consistency^. On the upper anterior aspect of the right side of the sciotum 
there was a 1 cm. area of induration which was adherent to an almond-sizec, 
firm, non-tender mass beneath. This was presumably the site of previous aspira¬ 
tion. There was a distinct prominence of the right half of the perineum and the 
gluteal fold on the right was 3 cm. lower than on the left. Digital examination o 
the I'ectum revealed no abnormalities. Preoperative diagnosis: Multiple cystic 
mass of the right scrotum of undetermined type. 

On February 8, 1951 excision of the right scrotal mass was carried out. An m 
cision 6 cm. in length was made through the skin on the anterior-lateral aspect o 
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the right scrotum. Exploration revealed a mass composed of numerous cysts 
varying from several millimeters to several centimeters in diameter. It was inti¬ 
mately adherent to the skin, the shaft of the penis and to the scrotal septum. It 
extended into the inguinal region superiorly and into the ischiorectal fossa in- 
feriorly. Just below the testis there was a firm cyst 2 cm. in diameter which 
appeared to contain a thick chocolate-colored material. No cleavage plane could 
be found between the mass and adjacent structures, and it could be separated 
only by scalpel dissection. In so doing many cysts were opened and remnants of 
the cyst walls were left behind. The testis and spermatic cord were easily dis¬ 
sected free. The tunica vaginalis testis was opened. There was no hj^drocele and 
the testis and the epididymis and spermatic cord appeared normal. The wound 
was closed leaving a rubber tissue drain which was brought out through a stab 
wound near the scrotal-perineal juncture. 

The wound healed well and the patient was discharged on the eighth post¬ 
operative day. The patient did not return for examination for 9 weeks, and then 
was found to have an infectious eczematoid dermatitis of the right side of the 
scrotum, which later responded well to treatment. He was last seen 9 months 
postoperatively, at which time the right side of the scrotum was redundant and 
the wound well healed. There was no evidence of recurrence of cysts. 

Case 2. W. D. No. 115308, a 13 year old white boy, was admitted to St. Joseph’s 
Hospital on April 17,1951. The father stated that when the child was 5 years old 
he noticed a dime-sized area of bluish discoloration on the under aspect of the 
right side of the scrotum. At the age of 10, an egg-sized mass was visible and 
palpable in the right half of the scrotum. About 6 months prior to admission the 
mass suddenly increased in size. One month later the boy began to complain of a 
dull, aching discomfort in the right scrotal region associated with tenderness but 
no discoloration. 

On examination the right side of the scrotum was enlarged to about 10 by 8 In' 
6 cm. in size (fig. 1). The skin was normal in color but seemed fixed to the under¬ 
lying mass, which could be transilluminated. The surface of the mass was irregular 
and cystic. Both testes and cords were palpable and seemed normal in size and 
consistency. The inguinal and perineal areas were normal to examination. Digital 
examination of the rectum revealed no abnormalities. Preoperative diagnosis: 
Cystic lymphangioma of the scrotum. 

Surgical excision was carried out on April 18, 1951. An incision was made 
through the skin on the anterolateral aspect of the right side of the scrotum. As 
in the previous case, the tumor was found to consist of numerous thin-walled 
cysts filled with light yellow fluid and varying in size from several millimeters to 
several centimeters. The tumor mass was intimately adherent to the skin, scrotal 
septum and base of the penis. It extended from the inguinal region to the scrotal- 
perineal junction. During removal of this mass no line of cleavage could be es¬ 
tablished and excision was accomplished by scalpel dissection. Again remnants of 
the cyst walls were left behind. The tunica vaginalis testis and spermatic cord 
were easily separated from the tumor and upon opening the former the testis and 
epididymis appeared normal. The wound was dosed with dependent drainage. 
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The postoperative course was uneventful. The wound healed well and the patient 
was discharged from the hospital on the eighth postoperative day. Examination 7 
months later revealed mild redundancy of the right scrotal skin. The testes and 



B 



Fig. 2. Case 2. A, lobular and multicystic appearance of uncut specimen, 
of specimen on cut section showing multicystic nature ol tumo 

spermatic cords were normal to palpation and there was no e\ idence o 


of cysts within the scrotum. similar in appear- 

Pathological examination: Both specimens were remar - ))V g cm . 

ance. The one from the first case consisted of an irregu ai 
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as well as some smaller fragments of cystic tissue. The surface was somewhat 
smooth and on palpation felt lobular (fig. 2 , A). On section the entire mass was 
found to consist of cystic spaces measuring from a few millimeters to 2 cm. in 
diameter (fig. 2, B). The walls were generally thin, although deep in the mass the 
walls were composed of rather dense fibrous tissue. The lining of the cysts was 
smooth and the cysts were filled with a slightly milky, thin fluid. One of the cysts 
contained chocolate-brown viscid material. 

The specimen from case 2 was similar in appearance. It measured 9 by 8 by 
4 cm. 

Microscopically the cysts were found to be lined by endothelium. The cyst 
walls were thin but in some sections were surrounded by dense fibrous tissue in 
which were found bundles of smooth muscle (fig. 3). A small amount of scattered 
infiltration with mononuclear cells was present but this was not a prominent 



Fig. 3. Photomicrograph showing cystic spaces lined with endothelium and bundles of 
uartos muscle in ^alls. 

feature. The cyst containing the chocolate-brown material showed phagocytic 
cells filled with blood pigment in the wall. Pathological diagnosis: Cystic lymphan¬ 
gioma of the scrotum. 

The appearance of the sections was similar to the appearance of a cystic lym¬ 
phangioma occurring elsewhere with the exception that in both specimens bundles 
of smooth muscle, probably representing dartos muscle, were prominent features. 
Because of this finding, it is felt justified to conclude that the lymphangioma 
arises from the scrotum proper. Although it is impossible to be sure from the 
morphology alone, it was believed that this was a true cystic lymphangioma 
arising as a new growth rather than from dilatation of lymphatic spaces. The ab¬ 
sence of endothelial proliferation indicates the essentially benign nature of the 
tumor. 


DISCUSSION 

dhe cases previously reported are remarkably similar to ours. Loffler reported 
a case of a 22 year old man who had noted a small nodule in the scrotum since 
c nldhood. Three weeks prior to examination it suddenly became tender and en- 
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larged rapidly", attaining the size of a hen’s egg. One portion of the tumor gave a 
bluish discoloration to the overlying skin. The diagnosis of a cystic tumor of the 
scrotum was made. Excision under local anesthesia revealed the tumor to be 
markedly adherent to the skin and to the scrotal septum. The excised specimen 
Avas found to be a multicystie tumor composed of thin-AA’alled cysts containing 
serous fluid, AA r hich A’aried in color from light yellow to reddish broAAm. On section 
the cysts were found to be separated from each other by septa. 

On histologic examination it AA'as apparent that the tumor lay in the dartos 
tunica. There were large spaces separated by septa of Amrying thickness and lined 
by endothelium. Muscular fibers of the dartos tunica were scattered throughout 
and there Avas a slight amount of lymphocytic infiltration. Some of the cysts con¬ 
tained blood. 

Haslinger reported a case occurring in a 19 year old boy. The tumefaction oc¬ 
curred suddenly without knoAAm antecedent trauma. It seemed multiloculated and 
fixed to the OA’erlying skin. Surgical excision was carried out. The mass Aims com¬ 
posed of many cysts A-arying from cherry size to plum size, was intimately ad¬ 
herent to the scrotal skin, did not invohm the testes or spermatic cords and ex¬ 
tended into the perineal region and along the shaft of the penis. Cut section 
rexmaled many cysts which did not communicate, and which were separated } 
connective tissue strands. Microscopically the cysts AA’ere filled xvith a clear 
homogenous material containing many lymphocytes. Some of the cysts a\ ere 
filled with old blood. The cyst walls were lined with a single layer of epit ie ia 
cells. Between the cysts there were strands of fibrous tissue containing mam 
blood A'essels and dilated lymph spaces. No mention was made of recurrence 
following excision. The author included in his article brief resumes of a simi a 
case reported by Frank and another by Rosenberger. 

Bouteau and Dubarry described a case of lymphangioma of the scrota sep u 
occurring in a 24 year old man. Apparently" this had appeared follcming an i 
jury 20 years previously" and three weeks prior to examination had become e “ 
Examination discosed a polymystic mass the size of a small tangerine arising r 
the scrotal septum. The OAmrlying skin was normal in color and appearance -a 
for an area of bluish discoloration posteriorly. The mass was excise . n cu 
the fixed specimen it was seen that the peripheral area was compos o^ 
containing serous fluid, separated by septa of connective tissue. The cen ro ^ 
had the appearance of corpus cavemosum havdng a vascular pattern sum ^ 
sinusoids. Histologically" sections showed a ‘Vascular angioma aa it ue 

containing numerous smooth muscle fibers. -ascrotal 

Other authors haxrn described cystic lynnphangiomas arising rom in 1 ^he 
structures such as the spermatic cord (Rosenfeld, Ormond an u P 
tunica A’aginalis testis (Foged). These apparently" did not haAe mir °r 
scrotal wall or septum as did the aboA"e cases and did not contain sm °^ |j, e 
fibers in the septa between the cy r sts. It seems justified, t ere <f e ’ - nt j ma tely 
diagnosis of cy r stic lymphangioma of the scrotum to tumors w nc 
associated with the smooth muscle of the dartos tunica. ^. g tumor f ron i 

The two predominant features AA'hich senrn to differen ia 
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hydrocele of the tunica vaginalis testis on physical examination are: 1) the irregu¬ 
larity of surface contour due to the presence of numerous cysts of varying diam¬ 
eter, and 2) the intimate adherence of the cystic mass to the overlying skin. 

SUMMARY 

Cystic lymphangioma of the scrotum can be successfully treated by surgical 
excision and can be differentiated from hydrocele of the tunica vaginalis testis 
by ordinary physical means. This tumor is thought to have its origin in the dartos 
tunica of the scrotum. We believe that only five cases have been reported in the 
literature. To these we add two. 
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THE UROLOGICAL IMPORTANCE OF RADIOPAQUE 
APPENDICEAL CONCRETIONS 

GEORGE C. PRATHER and JAMES A. SINGISER 

Opaque and nonopaque appendiceal concretions have long been recognized 
by the radiologist and pathologist. In 1813, Wegeler described appendiceal con¬ 
cretions, and as early as 1906, Weisflog noted radiopaque appendiceal concretions. 
Since that time, over one hundred reports on this subject have appeared in the 
medical literature. 

Despite the rather widespread interest in appendicoliths, we know of no 
papers on this subject in the urological literature. Most modern textbooks of 
urology mention briefly appendiceal concretions as one of the many possibilities 
to be considered in the differential diagnosis of ureterolithiasis. It is the purpose 
of this paper to re-emphasize the urological significance of these concretions and 
to report three illustrative cases. 

The differential diagnosis between acute appendicitis and ureterolithiasis is 
a frequent problem and often requires urological opinion. The clinical picture 
may be bizarre and the diagnosis uncertain. If the roentgenogram shows an 
area of opacity in the region of the right ureter, it becomes the responsibility 
of the urologist and radiologist to determine its significance, location, and t le 
advisability of further study. The most common causes for areas of increase 
radiological density in this region are: ureteral calculi, phleboliths, aiteiio 
sclerotic placques, calcified mesenteric glands and artefacts. Over twenty ot i« 
conditions produce abdominal calcifications, but most of these, with the exccp 
tion of cholelithiasis and accompanying cholecystitis, are not common y ^ 
sociated with an acute inflammatory process and serious consequences aie no 
attendant upon incorrect interpretation. _ ^ 

The lower right ureter is in close proximity with the cecum, and disease o 
one structure may simulate that of the other. This phenomenon is especuO 
true of appendiceal concretions and ureteral calculi where even the ia 10 o 0 >o 
appearance may be seemingly identical. Mark and Seefig have each l epoi ec 
case of appendiceal stone with symptoms of ureteral colic, dysuiia, lequen^ 
of urination, microscopic hematuria and an opacity along the couise o t le 0 
right ureter. Upon retrograde catheterization of the right ureter in bot i ms ' 
obstruction was met at the site of apparent calcification and a diagnosis 0 ^ 

teral calculus was made. In both patients the preoperative diagnosis p ^ 
incorrect, and at surgery, an acutety’ inflamed, retroperitonea appencix. nS 
concretions was found. The concretions discovered in the surgica ( jj v 

corresponded exactly to those noted in the preoperative x-ray m. ie a 
was intimately adherent to the ureter and provoked symptoms o uie ei com _ 
in addition, it caused obstruction of the ureteral catheter, o i cases 
pletely relieved of their urological symptoms by appen cc ^ ^ gcrieS 

Mathe states that 25 per cent of patients with right uie er ^ 

Read at annual meeting, American Urological Association, Atlantic C' } > 
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of 122 cases had been erroneously operated upon for appendicitis or pelvic clis- 

ease. . , 

The clinical significance of early and accurate diagnosis becomes increasingly 
important when it is realized that appendicitis complicated by concretions is 
associated with a higher morbidity than appendicitis alone. Childe reported a 
37.5 per cent incidence of perforations in eight children with appendiceal con¬ 
cretions. Thomas found that there were four perforations in the 6 cases which 
he studied, or 66.6 per cent. Felson and Bernhard reported perforation in 47 of 
99 patients in whom appendicoliths were found at operation. In 19 of then 
cases, perforation resulted in abscess, and in 10 there was a diffuse peritonitis. 
Therefore, the recognition and diagnosis of appendiceal concretions is not merely 
of academic interest. Even as an incidental finding in the as 3 *mptomatic patient, 
it should alert the physician to the possibility of future complications. 



Fig. 1 Fig. 2 


Fig. 1. Enlarged x-ray of opaque appendiceal stone showing lamination 

Fig. 2. X-ray of bony pelvis showing laminated, ring-like appendiceal concretion. 

ETIOLOGY 

The etiology of appendiceal concretions is a matter for conjecture. They may 
form entirely within the appendix or develop from foreign bodies which have 
passed from the bowel into the appendix. Some investigators maintain that all 
appendicoliths were once true enteroliths. There is no portion of the appendix 
wliich has a predilection for appendicolith formation. Their role is important 
in obstructive appendicitis; and perforation, when it occurs, is always distal to 
the concretion. 

PHYSICAL CHARACTERISTICS AND CHEMICAL COMPOSITION 

Appendicoliths van* in size from less than one millimeter to huge concretions 
measuring 3-4 cm. in diameter and weighing 13.5 gm., as reported by Pilcher. 
The average size is approximately 0.5 cm. The surface is usually smooth and 
the shape is generally oval, cylindrical or round. Single concretions are found 
in about two-thirds of the cases. Lamination is commonly present and is one of 
the diagnostic features when visualized by x-ray (figs. 1 and 2). 
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Maver and Wells analyzed several groups of concretions and discovered that: 
25 per cent of the total weight was inorganic material, chiefly calcium phosphate; 
20 per cent was organic residue, mostly vegetable fibers; and that the remaining 
55 per cent was composed of soaps, cholesterol, and coprosterol. 

The final consistency of any appendicolith null depend, of course, upon its 
chemical composition. Usually, the older concretions are harder and more opaque 
from greater deposition of inorganic salts. 

INCIDENCE 

Accurate figures as to incidence cannot be given. Graham and Guthrie report 
the general incidence of fecoliths in the appendix (calcified and noncalcified) 
as 18 per cent. Aschoff totalled both types at 60 per cent, and Steinert, et ah, 
found 10 examples of radiopaque concretions in 104 appendectomies, or an inci¬ 
dence of 10 per cent. Felson and Bernhard encountered 10 patients with radio¬ 
paque appendiceal concretions in a series of 300 appendectomies. Eight of these 
cases were verified at operation with an incidence of about 3 per cent. They also 
observed in their review of the literature that of the 60 patients whose sex ’■•as 
mentioned 47 were males and 13 were females. This male preponderance con¬ 
forms with the sex ratio seen in acute appendicitis. Twelve of the patients were 
in the second decade; 21 in the third; and 15 in the fourth. 

DIAGNOSIS 

It is not the purpose of this paper to present an elaborate discussion of the 
numerous opacities in an x-ray film of the abdomen which theoretically might he 
confused with appendiceal or ureteral calculi. 

The possibilities are quickly narrowed to a few probabilities by considering 
the number, size, shape, outline, distribution, density and bilateral conformity 
of the calcifications, together with previous history of medication, disease or 
injury. 

In some instances, third dimensional studies may be required. Stereoscopic, 
lateral and oblique x-ray films may be sufficient to localize the opacity m 10 
abdominal wall, abdomen, or the retroperitoneal space. If the diagnosis remains 
in doubt and the patient’s condition permits, retrograde pyelography oi excre orj 
urograms are indicated. , , 

There is great variation in the anatomical position of the appendix. e 
est percentage of appendiceal concretions will appear within a 15 cm. ra s 
the midpoint of the wing of the right ilium. An appendix containing concie i 
may be mobile or fixed depending upon the degree of inflammation P rei j? 
Wien there is mobility, calcified mesenteric lymph nodes may confuse t m 
nosis; however, the latter are usualty multiple, rougher in outline an a1 ®^ ^ 
along the insertion of the mesentery in a line drawn from the ilcoceca 

the splenic flexure. . , f of Jo¬ 

in exceptional cases, it will be necessary to utilize the entne gam i 
entgenographic procedures to identify an area ot opacity, 
sented to emphasize some of the features already stressed. 



radiopaque appendiceal concretions 


717 


CASE REPORTS 

Case 1. A doctor’s son, aged 14 years, complained of right, flank and right 
abdominal pain. The urine urns said to contain pus cells so that sulfadiazine mas 
given to the boy by his father for 2 days. Pain continued and a temperature of 
99.6-100.2P developed. Another urine examination showed man}' red corpuscles 
in the sediment. An x-ray film of the abdomen disclosed an opaque shadow in 
the course of the right lower ureter suggestive of calculus. A retrograde pyelo- 
grarn in anteroposterior and right oblique positions demonstrated the opaque 



Fig. 3. Case 1 ■ A , scout film shoving smooth opaque shadow over right sacrum in line 
of right ureteral catheter. B , retrograde pvelogram shoving opaque shadow still in line 
of ureter although there is no dilatation of upper ureter. Calculus in ureteral diverticulum 
could not be ruled out by this film. C, retrograde pvelogram shoving opaque shadow sepa¬ 
rated from ureter. Appendiceal stone has fortunately changed position. 

shadow in immediate proximity to the ureter (figs. 3, .4 and B). Only with addi¬ 
tional films could a stone in a ureteral diverticulum be ruled out (figs. 3, C). 
Barium enema demonstrated the opaque shadow in the appendix (fig. 4). Ap¬ 
pendectomy confirmed the diagnosis of appendiceal stone. 

Case 2 . A white man, aged 35 years, entered hospital complaining of sharp 
para-umbilical pain and diarrhea of several hours’ duration. Shortly thereafter, 
nausea and vomiting developed and his pain shifted to the right flank. The pa¬ 
tient also described increased frequency of urination and a burning sensation 
in the glans penis. 

Past history was of interest because the patient had been on tile urological 
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service 3 years previously for urinary*- tract infection, at which time an excretory 
urogram revealed a rounded opaque shadow 1 cm. in diameter overlying the 
tip of the right twelfth rib, definitely extrarenal in location. 

Physical examination on subsequent hospital admission disclosed diffuse 
tenderness over the entire right side of the abdomen, right costovertebral tender- 



Fig. 4. Case 1. Barium enema demonstrates appendix containing opaque concretion. 




V 




t: 


Fig. 5. Case 3. Scout film showing opaque calculus in line with right ureter. P 
appendix and appendiceal calculus removed by surgeon. _ 

ness and point tenderness in the flank. Peristalsis was reduced to a 

pitched sounds. . o „ n white blood cell 

Temperature was 99.4F; pulse, 90; and respirations, -U. power field, 
count was 12,500. Urine sediment showed 15 red blood cells pei ugi years 
X-ray examination again showed the opaque shadow seen m ms 
previously. The preoperative diagnosis was appendiceal stone. 
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The surgical sen-ice removed an acutely inflamed retrocecal appendix which 
contained the hard opaque concretion in its middle third. 

Case 3. A man, aged 44, was admitted to the hospital because of abdominal 
pain of 36 hours’ duration. During this time, the pain had become localized in 
the right flank. Temperature of 103F had been present for 24 hours. 

Past history revealed acute nephritis 20 years previously. This disease had 
been followed by hypertension and albuminuria. 

Examination disclosed a temperature of 101F, pulse 92 and respirations 22. 
Blood pressure was recorded as 170/94. Abdominal palpation revealed localized 
tenderness and spasm in the right lower quadrant of the abdomen and the right 
flank. 

White blood cell count was 16,000. The urine showed a 2 plus albumin with 
35 red blood cells per high power field in the sediment. An x-ray film of the ab¬ 
domen showed an opaque shadow in the normal course of the lower right ureter 
(fig. 5) but the excretory urogram did not indicate any delay in secretion by the 
right kidney or any hydronephrosis consistent with renal type of pain. 

Although the surgeon who had seen the patient believed appendicitis a likely 
diagnosis, he favored ureteral stone with urinary infection because of the urinary 
sediment and the disclosure of the x-ray. One of us who saw this patient did not 
believe the x-ray studies indicative of ureteral stone and considered the urinary 
findings consistent with chronic nephritis. 

The surgeon removed a ruptured appendix. 

Retrograde study following appendectomy failed to show an opaque shadow 
or ureteral obstruction. 


DISCUSSION 

Because of the tendency of appendiceal stones to aggravate inflammation 
distal to the stone and thereby to create a surgical emergency, an immediate and 
accurate diagnosis is important. Urological study by stereoscopic and oblique 
pyelograms may be required to rule out ureteral stone and will be less hazardous 
in aggravating the abdominal condition than barium enema. Furthermore, 
should barium enema be done first with an inconclusive result, urological studv 
would necessarily be delayed until the intestine has been cleared of opaque ma¬ 
terial. 

Opaque appendiceal concretions should be known to all physicians as a con¬ 
dition which can be confused with ureteral calculi. 

11S0 Beacon St.. Brookline 46, Maxs. 
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PERIRENAL AIR INSUFFLATION BY PABACOCCYGEAL METHOD 


SAMUEL H. ROTHFELD, FRANK C. HAMM and HARRISON C. HARLIN 


Perirenal air insufflation as a method for determining the size and shape of the 
kidney was introduced in 1920 by Carelli. Untoward reactions such as air emboli, 
pneumothorax, paroxysmal coughing, led to discontinuance of the procedure. 
Caliill, in his investigation of adrenal tumors, reintroduced the injection of air 
into the perirenal tissues. 

In the technique of lumbar perirenal insufflation, the patient lies in the lateral 
recumbent position. After surgical preparation, a lumbar puncture needle is in¬ 
serted at a point two finger breadths below the twelfth rib and two finger breadths 
lateral to the erector spinae group of muscles and directed upward and inward 
toward the kidney. About 500 cc of the medium is permitted to flow into the 
perirenal space through a pneumothorax machine. The disadvantages of this 
procedure have been: 1) unilateral visualization; 2) increased respiratory distress 
because of the patient’s position, 3) air embolus and 4) pneumothorax. 

We are convinced that perirenal air insufflation is of value in determining the 
size and shape of the kidney when parenchymal disease is suspected or exists. 
In the diagnosis of enlargement of the adrenal gland, it is a valuable adjunct. 
Perinephritic disease, displacement of the kidney and retroperitoneal tumors 
have been visualized by this method. More recently, this procedure together with 
translumbar aortography has been of inestimable value in the determination of 
renal tumors, cysts, and other pathologic entities. 

In the past two years at the Brooklyn Veterans Administration Hospital, we 
have modified Rivas’ technique of perirenal air insufflation by the paracoccygeal 
route. This permits simultaneous bilateral introduction of the medium. It is 
simple, without danger and requires only the use of the following material: 

10 cc of 1 per cent uovoeaine 

1 10 cc syringe, a hypodermic needle and a No. 20 1 y 2 inch needle 
1 No. IS gauge spinal needle 
1 50 cc syringe 
1 three-way valve 

G inches of pressure tubing with absorbent cotton for air filtration 
In the adult (fig. 1, A), the urinary bladder lies in the anterior lower part of 
the pelvis; in infancy partly in the abdomen also. The superior surface is covered 
with peritoneum except in the male, a small part of the base, from which it is 
reflected on to the rectum. In the female, the peritoneum is reflected from the 
posterior border of the superior surface of the bladder on to the uterus at the 
junction of the cervix and body. The ureters enter the posterior angles of the 
superior surface. In their course from the kidneys, they are immediately under 


, i F r°i m Urological Service of tlie Brooklyn Veterans Administration Hospital and 
published with the approval of the Chief of Professional Sendees. The statement ‘ and 
conclusions published by the authors arc the result of their own study and , „ , 

sardv reflect the opinion or policy of the Veterans Administration. 3 1 

°3 1950 a ' anmla nieeting, American Urological Association, Atlantic City, X. J., J unc 
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cover of peritoneum until they approach the bladder. The rectum, which is 
approximately 5 inches long, begins at the middle portion of the sacrum, follows 
the curve of the sacrum and coccyx and ends an inch beyond the tip of the 
coccyx on a level with the apex of the prostate by bending backwards to become 
the anal canal. Peritoneum covers the anterior surface and sides of the upper 
third, covers the anterior surface of the. middle third and is reflected on to the 
bladder or irngina, forming the bottom of the rectovesical or rectovaginal pouch, 




Fig. 1. A, needle in place for perirenal air insufflation. Note its position betnee 
and rectum. B, position of needle as seen anterior to coccyx (sagittal view;- 

about an inch above the base of the prostate in the male. It is evident tha i ^ 
lowest third of the rectum is below the level of the peritoneum, im tec e 1 
and fascia. In this area, there are no important blood vessels or nerv es " 1H ^ 
be entered or injured by the procedure to be described. It is in t ns ar< j a j r 
the tip of the needle is placed. Thus, there is no danger of pneumo °^ar 
embolus. Respiratory embarrassment is avoided by the position o 

procedure 

Aseptic technique is employed at all times. The patient is placed^’^^p^ ^ 
position. After shaving the sacro-coccygeal area and the buttoc's, P 
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aqueous metaphen are applied. The index finger of the left hand (in a right handed 
individual) is placed into the rectum, the tip of the digit being aboie the base 
of the prostate or at approximately the midcoccyx. Gentle pressure is appl 
to the posterior wall of the rectum in order to palpate the point of the needle 
and the crepitus of the injected medium at all times. See figure 1, B. 



Fig. 2. .1, perirenal air insufflation of normal case, as seen in B. B, normal perirenal 
air insufflation and aortogram Note delineation of renal outline and renal blood vessels 
as they come to periphery. C, paracoccygeal perirenal air insufflation showing normal right 
adrenal and enlarged left adrenal. Case of benign cortical adenoma. D, laminographic 
study of C showing enlarged left adrenal and normal right adrenal gland. 

After injection of novocaine, a spinal needle is inserted at the level of the 
finger tip in the rectum about 1 } n inches from the midline and directed anteriorly 
and medially until the lateral surface of the coccyx is felt. The needle is then 
directed anteriorly along the side of the coccyx until it rests between rectum 
and the bone in the midline. In this position, the rectal finger can palpate the 
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Fig. 3. A, perirenal air insufflation of B. Note absence of me pathologic processes 
typical of distribution encountered when previous surgery or , gur „ erv on rign' 

prevent normal dissection of fascial planes by injected gas. > i-idnev. Note absence 

side. Perirenal air insufflation and aortography reveal solita artery on left with lts 

of right renal artery. Note also hepatic artery on right and sp • (rat ' is | u mbar aortog- 

branches beyond kidney periphery. C, perirenal air in su™ a ‘ Notc avascular area 
rapliv revealing intraparenchymal cyst of lower pole ot lei » , - ' D ne phrogram effee 

in region of cj’st, and irregular outline of lower pole of left _ - > 

of C. 

needle point through the rectal wall during the entire proccduic^P ^ ^ 
advertent perforation of the rectum. One thousand cu nc ]]odion app liecl 
oxygen or other gas is injected, the needle is withdrawn ai 
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to the skin at. the site of entrance of the needle. An x-ray is taken immediately 
to determine the distribution of the medium. Urography and/or translumbar 
arteriography using 75 % neo-iopax may be done in association with this proce¬ 
dure to obtain further data. The following x-raj-s demonstrate the results of the 
procedure (figs. 2 and 3). 

niscussioN 

Our series of cases number over two hundred. In only one patient was there 
a complaint of pain in the left shoulder after introduction of 500 cc of air. The 
needle was redirected to the right and another 500 cc injected without complaint. 
X-ray of the chest revealed no abnormality. In an occasional case, there has 
been mediastinal pressure, neck and scrotal crepitation, without untoward 
incident. 

We believe that paracoccygeal perirenal air insufflation has a definite place 
in the diagnosis of adrenal, renal, perirenal, retroperitoneal and perivesical 
disease. It is being used by us in preference to the lumbar approach. It has further 
advantage in that the demonstration of air about the kidneys is bilateral whereas 
the lumbar method is unilateral. 

This method of accurately and safely directing the passage of the needle by 
continuous digital palpation through the rectum, in our opinion, insures the 
proper introduction of the medium. In conjunction with translumbar aortography 
the perirenal structures as well as the circulation may be visualized and studied 
in greater detail. 

SO Hanson Place, Brooklyn 17, -V. I*. ( F. C. H .) 
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GASTRO-INTESTINAL MANIFESTATIONS OF URINARY 
TRACT DISEASE 

ALBERT B. KATZ 

The importance of digestive tract symptoms in association with diseases 
of the genito-urmary tract is well recognized. Bockus 1 states that in a series of 
cases collected by various investigators it is revealed that from 10 per cent to 
57 per cent of patients with urinary tract disease have gastro-intestinal symp¬ 
toms. Important also is the fact that gastro-intestinal symptoms alone were 
noted in 5 per cent to 38 per cent. Abeshouse 2 states that gastro-intestinal 
manifestations are by no means an uncommon occurrence in diseases of the 
upper urinary tract. Practically every case is accompanied by some gastro¬ 
intestinal complaint of a transitory or permanent character, i.e., nausea, vomit¬ 
ing, epigastric distress, constipation, or diarrhea. Abdominal surgery, especially 
appendectomy, was performed in 17 per cent to 37 per cent of cases without 
relief of symptoms. Since more advances have been made in instrumental 
diagnostic precision and specialized radiographic technique, fewer errors of 
this kind have been made. 

Abeshouse makes this statement in his treatise: “The importance and neces¬ 
sity of a thorough preoperative urological examination in cases of obscure 
abdominal pain or uncertain diagnosis is clearly established by the statistica 
studies of the condition before and after major abdominal operations.” Connor 
reported that 10 per cent of all cases presenting gastro-intestinal symptoms 
admitted to the Mayo Clinic required urological study. Stevens 4 maintains t 1!1 
urological investigation was indicated in at least one third of all patients entci 
ing a hospital with uncertain diagnosis. Statistics from other large clinics re\ea 
that 15 per cent to 20 per cent of patients with renal or ureteral lesions ia\e 
been previously subjected to abdominal operations for the same comp am • 
Lowsley and Twinem 6 studied 84 urological cases and noted that 39 
had previously undergone some major surgical operation without icie 
symptoms, and 31 had undergone appendectomy. 

Gastro-intestinal factors which are involved in this particulai mcc lanisn^ 
may be classified as follows: a) toxic; b) neurological or reflex; c) anatomic^ 
mechanical. Any combination of these could cause gastro-intestinal symp onr, 
as well as each factor individually. 


TOXIC FACTORS 

Friedenwald and Morrison 6 maintain that in the early stages of the ' aI ' ^ 
nephritides the amount of toxic substances accumulating in the b oo( is s ^ 
and, being excreted in small amounts in the gastro-intestinal tiact, goes 


1 Bockus, II. L.: Gastroenterology, 3: 990, 1943. 

- Abeshouse, B. S.: Am. J. Dig. Dis. and Nut., 2: 477, 193o. 

3 Connor, W. II.: U. S. Navy Bull., 19: 329, 1920. 

4 Stevens, W. E.: Calif, and Western Med., 37: 1G0, 1932. 

5 Lowsley, O. S. and Twinem, F. P.: Quoted by Stevens. 

® Friedenwald, O. O. and Morrison, O. O.: J. A. M. A., 99: 


1932. 
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to minor digestive disturbances. As the disease process progresses in the renal 
tract, and the amount of toxic products in the blood increases, these toxic 
substances are excreted into the gastro-intestinal tract in excessive amounts. 
This, in turn, gives rise to severe gastro-intestinal ulcerations which result in 
severe digestive symptoms. The toxic type may be a manifestation of an in¬ 
fectious or uremic process in the renal tract. The occurrence of nausea and 
vomiting, especially in infection of the upper urinary tract, may be due to 
bacterial activity and excess nitrogenous retention. It is indicative of failing 
renal function and is recognized by a high nonprotein nitrogen in the blood. 

In acute and chronic forms of nephritis, electrolyte imbalance gives rise to 
various gastro-intestinal symptoms. Uremia, associated with changes in the 
carbon dioxide, total base, serum calcium, urea, inorganic phosphates and 
inorganic acids, affects the gastro-intestinal tract adversely. The vomitus often 
contains a large amount of urea. 

NECROLOGICAL FACTORS 

The “viscero-visceral reflexes” were recognized and described by Mackenzie 7 in 
1892. The innervation of the stomach, small intestine, cecum and transverse 
colon is derived in part from the same source as the kidney and ureter. These 
alimentary organs receive their nerve supply from the vagus nerve, and the 
coeliac plexus and its sympathetic branches, and which comes by way of the 
greater splanchnic nerve from the fifth to the ninth dorsal segments, and through 
the lesser splanchnic from the tenth to the twelfth dorsal spinal segments. 
The remainder of the gastro-intestinal canal (descending colon, sigmoid, rectum 
and rectal sphincter) and the lower genito-urinarv tract have a common nerve 
supply consisting of sympathetic and parasympathetic fibers of the cord. It is, 
therefore, reasonable to assume that dysfunction of one organ may cause symp¬ 
toms in other structures which have a similar nerve supply. Hence, pain, nausea, 
vomiting, belching, epigastric fullness, constipation and diarrhea may result 
from renal-ureteral lesions. It is because of this reflex mechanism that Smith 
and Orkin s believe that clinically quiescent upper urinary tract lesions give 
rise to symptoms suggestive of digestive tract disease. 

Stimuli originating in the upper urinary tract cause reno-digestive reflexes 
and also are projected into the various skin zones producing referred pain. 
Head 9 has studied the topography and mechanism of pain projection on the 
abdominal wall in renal colic and other renal diseases. The pain is usually as¬ 
sociated with localized muscle spasm or rigidity and cutaneous hyperesthesia 
which may simulate the findings associated with an acute abdominal lesion. 
The response to stimuli varies in the same or indifferent individuals. 

ANATOMICAL FACTORS 

The close anatomical relationship of the right kidney and ureter with the 
duodenum, ascending colon, cecum, liver and gallbladder; and of the left kidney 

7 Mackenzie, J.: Med. Chron. Manchester. 16: 293 ISO 0 

I \ lnd Orkin, L. A.: Canad. Med. Ass. .1., 28: 2S1 103 S 

* Head, H.: Brain, 16: 1, 1S92. > • 
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and ureter with the stomach, splenic flexure, descending colon and sigmoid is 
generally known. Tumors, cysts or abscesses of the kidney may give rise to pain 
simulating gallbladder disease. Patients with generalized visceroptosis and neph¬ 
roptosis usually complain of .symptoms suggestive of duodenal obstruction due 
to compression of mesenteric vessels. The effect of drag of the right kidney lws 
been believed to increase duodenal compression. 


SYMPTOMS 


The types of symptoms are as follows: a) gastro-duodenal; b) biliary; c) 
appendiceal; d) colonic; 5) peritoneal. 

Gastro-duodenal type. The predominant symptoms of this group are nausea, 
vomiting, epigasti-ic pain, or discomfort, pyrosis and belching, and may be 
associated with ureteral or renal colic. These symptoms are, in part, compatible 
with the diagnosis of gastric or duodenal ulcer and such a diagnosis is often 
made and the usual therapeutic measures are prescribed without success. The 
occurrence of symptoms of duodenal compression associated with nephroptosis 
is well known. This results from arterial mesenteric occlusion produced b) r 
descent of the kidney producing compression of the duodenum. Bumpus and 
Thompson in their series of 1,000 cases of ureteral calculi found the pain to be 
entirely epigastric in 162 cases. 

Biliary type. This type is observed only in diseases of the upper urinary tiac ^ 
and is more likely to result from mechanical and pressure effects. Congenital oi 
acquired hydronephrosis, movable kidney, tumors or renal cysts and occasiona j 
renal or ureteral calculi are frequently confused with diseases of the biliaiy trac . 
Right upper quadrant pain radiating to the back, nausea, and vomiting am 
occasionally present when calculi are in the right kidney. 

Appendiceal type. Pain in the right lower quadrant is not usually cue^ o 
acute appendicitis without fever, leukocytosis, pain, rebound tenderness, nausea 
and vomiting. Diseases of the ureter (stone, stricture) and kidney (stone, >3^ 
dronephrosis, pyelonephritis) may present symptoms similar to appen ic 
disease. . , n ie 

Colonic type. This group of symptoms may be associated with diseases o 
urinary tract chiefly with ureteral lesions because of close proximity o 
ureter to the colon. The pain is insidious in onset, dull in charactei an 
several hours with frequent remissions. Constipation or diarrhea aie 
complaints. Patients with ureteral disease or movable kidney produce en ci 1 
and pain in either the right or left side of the abdomen. Areas of hypeies i 
about the umbilicus may be present. Congenital anomalies of tie u 
frequently'’ accompanied by pain or a sensation of pressure in the a x ome 

Peritoneal type. This group is characterized by a syndiome simu 
testinal obstruction and is not as frequently observed as in otliei ty ^^ era i 
has emphasized the importance of gas retention as a symptom o 1 en ^ c ££ scorn f 0 rt. 
disease. These patients complain of upper right abdomina P am 01 ^ . t(J( j |0 
These cases are easily' mistaken for ileus or appendicitis an aie 
needless surgery'. 

id Krecke, A.: Munchen. med ’Wchnschr., 79: 1556, 1932. 
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CASE REPORTS 

The following are several illustrative case histories: 

Biliary type- See 1. S. P., a 44 year-old woman, a known hypertensive 

for manv years, complained of right upper quadrant pain radiating to the right 
side of the back and lumbar region. A history of fat intolerance was present. 
Xo urinary symptoms were present. The urine contained a faint trace of albu¬ 
min at varying intervals. Physical examination was essentially negative except 
for her blood pressure, which was 192/86. A tentative diagnosis of cholelithiasis 
was made. A cholecystogram revealed opaque shadows in the region of the gall¬ 
bladder. A film taken in the erect, position showed a normally-filled gallbladder 
at a lower level, the opaque shadows remaining in the renal area. 



Fig. 1. Cholecystogram reveals calculi within gallbladder. Erect film shows displace¬ 
ment of gallbladder shadow downward with fixation of opaque shadows in renal area. 

Because of the hypertension and the opaque shadows in the kidney area, an 
excretory urogram was done, and the previously reported “gall stone shadows” 
proved to be within the renal pelvis. Cystoscopy and kidney function tests were 
done and a nonfunctioning right kidney was found. A right nephrectomy was 
performed, and a diagnosis of a right calculous pyelonephrosis was made. 

The foregoing case indicates the importance of differentiating between renal 
calculi and cholelithiasis and illustrates the “biliary' type” of gastro-intestinal 
symptoms resulting from the former. The biliary symptoms were due to pres¬ 
sure of a large calculus. It also illustrates the value of careful x-ray procedures 
both in the erect and supine positions. 

Peritoneal type. See figure 2. K. P., a white woman, aged 42, suffered varying 
degrees of abdominal distress. Her chief complaint was marked abdominal dis^ 
tcation which was partially relieved after belching of gas and passage of flatus 
Serial films of the genito-urinary tract made during the course of an excretory 
urogram showed normal filling of the left renal pelvis, with normal drainage. 
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On the right side, no dye appeared at any time during the study. The huge 
bowel was considerably distended by gas. 

Physical examination had revealed the presence of a large cystic mass occupy¬ 
ing the entire right side of the abdomen, which was extremely tender. Blood 
studies had been normal. Exploratory laparotomy revealed a large cyst of the 
right kidney which contained about 4,000 cc chocolate-colored urine. The ureter 
was found to have been tied off at a previous operation. A nephrectomy was 
performed and the gastro-intestinal symptoms disappeared completely. 

The foregoing case illustrates an abdominal syndrome simulating intestinal 
obstruction or generalized peritonitis and is due to pressure of an enlarged kid¬ 



ney. There are many references in the urological literature to the deve 
of simulated intestinal obstruction or apparent ileus secondaiy to a J a ' ^ 
pressure. However, the majority of the cases of ileus secondary to 
the genito-urinary tract have been associated with renal and uietera 
Ileus may also be associated with congenital or acquired hydi onep n 
tumors, polycystic disease, renal tuberculosis, pyelonephritis, penncpm 1 
scess and nephroptosis. 


Colonic type. F. C., a 40 year-old woman, complained chiefly 0 P‘ ^ j n . 
left upper quadrant with radiation along the left abdomina v a re j a tj 0 n- 
guinal region. The pain varied in intensity from dull to shaip, j a ' ^ f rc . 

ship to the ingestion of food, and was relieved by lydiig dovn. > 10 j jccn 

quent attacks of nausea and vomiting, but no urinary symptoms. > 
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subjected to an appendectomy and bad been treated for an irritable colon for 
manv years. No x-rays of the gastro-intestinal tract or gemto-unnary studies 


had been clone previously. 

Physical examination revealed tenderness in the left side of the abdomen, 
and along the left lumbar region. The urine was negative. X-ray examination 
revealed a normal gastro-intestinal tract. X-rays of the renal tract revealed a 
large calculus filling the entire pelvis of the left kidney (fig. 3, A). A pyelo- 
lithotomv was done; the gastro-intestinal symptoms gradually disappeared. 



Fig. 3. A, flat film reveals large dedritic calculus filling entire pelvis of left kidney. 
B, retrograde pvelogram reveals distortion of renal pelvis and large cystic left kidney.” 


Another case of the colonic type follows. See figure 3. M. S., a white man 
aged 53 years, complained of pain in the left upper quadrant, belching, back¬ 
ache, alternating constipation and diarrhea, and weakness for several years’ 
duration. The pain was not related to food or posture. There were no urinary 
symptoms. He was treated for colitis for several years. Physical examination 
was negative except for a palpable mass in the left upper quadrant. 

X-ray studies of the entire gastro-intestinal tract were negative except for 
some extrinsic pressure on the splenic flexure. Sigmoidoscopic examination re¬ 
vealed a normal mucous membrane. An excretory urogram revealed a non- 
fnuctioning left kidney and a retrograde pvelogram revealed the presence of a 
cv-tic kidney on that side (fig. 3, B). A left nephrectomy was performed and all 
symptoms of eolith disappeared. 

'I lie foregoing 2 eases illustrate the fact that various gastro-intestinal mani¬ 
festations can simultatc an irritable colon, and the varied response to the reno- 
dige-tive reflexes resulted in a mistaken diagnosis. 
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tion of ureter above point of obstiuction (see arrow). 



junction. 


Appendiceal type. See figure 4. A. M , a 36 year-old ' usSa'andwmit- 

den sharp pain the right lower quadrant accompanied ui “ , . a 

ing. She had no urinaiy sjTnptoms, no elevation of tempcia 
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slight leukocytosis. An appendectomy was performed that same day and an 
uneventful recovery was made. Shortly following her discharge, the patient 
suffered a similar attack of pain, again accompanied with nausea, vomiting and 
a slight leukocytosis. Studies of the genito-urinary tract revealed a small cal¬ 
culus at the lower end of the right ureter. The ureter was dilated, the stone re¬ 
moved from its location and crushed. The patient’s pain disappeared and she 
has been well since. 

The foregoing case illustrates the occurrence of appendiceal symptoms secon¬ 
dary to an impacted calculus in the extreme lower end of the ureter. It is prob¬ 
able that the appendectomy was justified, but this case further accentuates the 
value of a careful genito-urinary investigation. 

Ncpliroptotic type. See figure 5. B. R., a 38 year-old woman, complained of 
nausea, vomiting and a dull pain in the right upper quadrant. No x-rays of the 
gastro-intestinal tract were taken. She had been treated for duodenal ulcer for 
many years with no relief. 

Physical examination revealed a thin, asthenic woman with tenderness over 
the entire right side of the abdomen. The right kidney was palpable. X-ray 
studies of the entire gastro-intestinal tract taken later were negative. An excre¬ 
tory urogram revealed a ptosed and rotated right kidney with a kinking of the 
ureter at the ureteropelvic junction. Proper abdominal support, Trendelenburg 
position while resting, and a hypemutritious diet was prescribed. The patient’s 
basic symptoms disappeared and a generalized improvement was manifested. 

The foregoing case illustrates the gastro-intestinal manifestations associated 
with a movable kidney and a kinked ureter. 

CONCLUSIONS 

The gastro-intestinal manifestations of diseases of the upper urinary tract 
have been classified and the gastro-intestinal manifestations of the reno-diges- 
tive reflexes have been discussed. 

A complete urological examination is important in every case of obscure ab¬ 
dominal pain and surgery should be postponed until these studies are completed. 

2fedical Arts Bldg., Philadelphia 2, Pa. 
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MONDAY, MAY ] 1 

Panel Discussion on Pediatric Urology 
Moderator Meredith F Campbell, New York, N Y 
Collaborators Know 1 ton E Barber, Chicago, Ill 
Edgar Burns, New Orleans, La 
Donald A Charnock, Los Angeles, Calif 
Clj de L Deming, New Haven, Conn 

TUESDAY, MAY 12 

Persistent Anterior Lobe of Prostate Gland, Oswald S Lowsle), Aew Voik, 1\ I 
and (bj invitation) Alejandro Perez Venero, Panama, Republic of Panama 
Discussion Harold P McDonald, Atlanta, Ga 

Detection of Earli Prostatic and Urinari Tract Cancer in Asymptoyiatic Patients 
Fifty Iears of Age and Oy'er, Peter J Riaboff, New York, N Y 

Bilateral Adrenalectomy for Prostatic Carcinoyia, Paul R Leberman and (b) mw 
tation) Morton Bogash and Jose Figueroa, Philadelphia, Pa 

Intraprostatic Injection of Radioactiy’e Colloids An E\perimental Stud), Vincent 
J O’Conor and (b) invitation) George J Bulkley and John A D Cooper, Chicago, Ill 
Discussion John A Benjamin, Rochester, N Y , J Hartwell Hairison, Boston, Mass , 
Archie L Dean, New York, N Y , and Frank Hinman, Jr (by invitation), San 1 ran 
cisco, Calif 

Furadantin A Stud) of its Use in Clinical and Laboratory Stud), Gia)son Carroll, St 
Louis, Mo 

Discussion EdwaidN Cook, Rochester, Minn , Charles E Fncdgood (b) invitation) 
Brooklyn, N Y 

The Effect of Antibiotics on Human Speryiatozoa, Ilariy Seneca (b) invitation), M" 
York, N Y 

Discussion Earl T Engle (b) invitation), New York, N Y 

Urological Surgery in Combat, Col J E Kimbrough and (b) invitation) Lt Col 
Kryder E Van Buskirk, Washington, D C 
Discussion Lt Col DaYud K Worgan, Fai East Command 

WEDNESDAY, MAY 13 

Relatiy^e Incidence of Various Pediatric Urological Conditions, John K Lattun > 
New r York, N Y ,.j 

Discussion HenrN M We) rauch, San Francisco, Calif , Hugh J Jewett, Baltimore, * 

Urological Anomvlies and Complications Associated with Congenital Impi BtoIU 
Anus, Harr) M Spence and (bv invitation) H Walton Cochran, Dallas, cn.is 
Discussion John H DoughertY, Knowillc, Tenn 

Soyie Obsery ations on Cryptorchid Testes, John N. Robinson and (b) inYitatioi) 

T Engle, \gyy York, N Y 

Discussion Robert A Moore (bj invitation), St Louis, Mo 
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A New Concept of Vesical Innervation and its Clinical Application, Lowrain E. 
McCrea, Philadelphia, Pa. 

Discussion: S. Richard Muellner, Boston, Mass. 

Intesti no vesical Fistula, George H. Ewell, Madison, Vis. 

Discussion: William A. Milner, Albany, X. Y. 

Radical Cystectomy in Advanced Cancer of the Bladder, Emile S. Sategli (b j invi¬ 
tation), Tanta, Egypt 

Discussion: Victor F. Marshall, New Vork, N. V . 

The Iliocecal Segment as a Substitute Bladder; a Review of IS Cases, James W. Mer- 
rieks and (by invitation), R. K. Gilchrist, Chicago, Ill. 

Discussion: Samuel A. Vest, Charlottesville, Va. 

Peyronie’s Disease: A New Approach, Gerald R. Teasley, Texarkana, Arkansas-Texas 
Discussion: Miley B. Wesson, San Francisco, Calif. 

Carcinoma of Male Urethra: Treatment by Radical Perineal Excision and Trans¬ 
plantation of Divided Trigone into Rectum, Willard E. Goodwin and Joseph J. 
Kaufman (by invitation), Los Angeles, Calif. 

Discussion: Samuel A. MacDonald, Montreal, Canada 

Presidential Address: Medical Education and Training is Urology, George F. 
Cahill, New York, N. Y. 

The Ramon Guiteras Lecture: Recent Advances in Experimental and Clinical 
Cancer Chemotherapy, Alfred Gellhorn, New York, N. Y. 


THURSDAY, MAT 14 

The Influence of Dye Binding on Experimental Nephrocalcinosis, Roger Baker, 
Jerry Reavcu and John Sawyer (by invitation), Chicago, Ill. 

Discussion: Carl E. Burkland, Sacramento, Calif. 


Panel Discussion on Urinary Lithiasis 
Moderator: Reed M. Nesbit, Ann Arbor, Mich. 

Collaborators: Arthur J. Butt, Pensacola, Fla. 

Milo Ellik, Long Beach, Calif. 

Rubin II. Flocks, Iowa City, Iowa 
Edwin L. Prien, Brookline, Mass. 
James T. Priestley, Rochester, Minn. 
Howard I. Subv, Boston, Mass. 


Ureterovesical Reflux in Paraplegia (Honorable Mention, Essay Contest), John A. 
Hutch (by invitation). Vallejo, Calif. 


Etiology, Pathogenesis and Diagnosis of Ureterocele, Leonard Paul Wershub (by 
invitationi and Thomas J. Kinvin, New York, N. Y. 

Discussion: Tracy O. Powell, Los Angeles, Calif. 


The Intru-soas Transplant of Megalo-Ureter, Hjalmar E. Carlson, Kansas Citv Mo 
Discussion: Samuel N. Vose, Boston, Mass.; Carl Ruschc, Hollywood, Calif. ' ' 


A 


1 li.mi Flap Operation for Certain Types of Ureteropei.vic 
\ ations Ai-ri-.n Two Years’ Expedience, Ormond S. Culp and 
I*. DeWoonl, Rochester, Minn. 

Discussion: Frederic 1C. B. Foley, St. Paul, Minn.; Robert B. Mcl 


Obstruction: Obser- 
(by invitation) James 


ver, Jacksonville, Fla. 
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The Venous Junction of the Glomerular Artery, Armando Trabucco and (b\ inuta 
tion) Fernando Marquez, Buenos Aires, Argentina 
Discussion. William Wallace Scott, Baltimore, Md. 

Clinical Application of Blood Volume Studies in Major Surgery, Charles Barbour 
and Robert Tennant Ow invitation), Hartford, Conn 
Discussion - Donald C Malcolm (by invitation), Los Angeles, Calif 

Histopathology in Prognosis of Kidney Tumors, William A Barrett and Eduard J. 
McCague, Pittsburgh, Pa 
Discussion: Hugh T. Beaeham, Nev Orleans, La 

Pheochhomocytoma A Clinico-Pathological Analysis of 23 Cases, Meyer M Melicoiv 
(by invitation), New York, N. Y 
Discussion. James H. Semans, Atlanta, Ga 



SCIENTIFIC EXHIBITS* 

Influence of Prostatic Cortex in Transurethral Resection, Milton A. Antipa and 
Ranulf P. Beames (by invitation), San Francisco, Calif. 

Blood Volume Determinations as a Guide to Intravenous Therapy: Experiences of 
a General Hospital, Charles M. Barbour and Robert Tennant (by invitation), 
Hartford, Conn. 

Leonardo da Vinci’s Studies of the Genito-Urinary System, Elmer Belt and (by invi¬ 
tation) Kate Trauman Steinitz and Wilfred Haflinger, Los Angeles, Calif. 

Regeneration of the Urinary Bladder in the Dog, A Waite Bohne (by invitation), 
Detroit, Mich. 

Nepiirotomograph, Mitchell Price, William Dubilier, Jr., John A. Evans and James C. 
Monteith (by invitation), New York, N. Y. 

Tissue Culture in Urology, R. G. Bunge, Iowa City, Iowa 

The Intrapsoas Transplant of Megalo-Ureter, Hjalmar E. Carlson, Kansas City, Mo. 

A Pelvic Flap Operation for Certain Types of Ureteropelvic Obstruction, Ormond 
S. Culp, Rochester, Minn. 

Photographic History of the American Urological Association, Wirt B. Dakin, Los 
Angeles, Calif. 

Evolution of the Evacuator, Milo Ellik, Long Beach, Calif. 

Use of tiie Polaroid Land Camera in Urology, Manley L. Ford (by invitation) and 
Walter A. Iveitzer, Akron, 0. 

Technique of Open Transcolonic Ureterosigmoidostomy, Willard E. Goodwin and 
Mary P. Goodwin (by invitation), Los Angeles, Calif. 

Furadantin in Urinary Infections, Howard B. Hasen (by invitation) and Thomas D. 
Moore, Memphis, Tenn. 

Medical Adrenalectomy in Prostatic Cancer, Frank Hinman, Jr. and Gerald M. Miller 
(by invitation), San Francisco, Calif. 

Clinical Application of the Skeggs-Leonards Artificial Kidney, Walter A. Keitzer, 
Akron, O. 

Carcinoma of the Prostate, Col. J. C. Kimbrough and (by invitation) Major F. E. Cox, 
Lt. Col. Kryder VanBuskirk, and Capt. Anthony Borski, Washington, D. C. 

Unusual New Operations, Oswald S. Lowsley, Non- York, N. Y. 

Clinical and Experimental Uses of 70 Per Cent Urokon in Urology, William F. Melick 
and (by invitation) Joseph J. Naryka and John E. Bryne, St. Louis, Mo. 

Criteria for Pathological Diagnosis of Carcinoma of Prostate, F. K. Mostofi 
Washington, D. C. 

Furadantin in Genito-Urinary Infections, Charles M. Norfleet, Jr. (by invitation) 
Fred IC. Garvey and (by invitation) William II. Boyce, Winston-Salem, N. C. 

Newer Diagnostic Methods in Urology, Samuel H. Rothfeld, Manhasset, N. Y. Frank 
C. Hamm, Harrison C. Karlin and (by invitation) Miles W. Thomley, Brooklyn, N. Y. 

Theory and Treatment of Physiological Tumors of the Urinary Tract Lt. Col 
Richard W. Sattcrthwaite, Waltham, Mass. 

Urine and the Ground Substance, Joseph Scifter (by invitation), Arthur J. Butt, and 
(by invitation) Ernst A. Hauser, Pensacola, Fla. 

Ihc Scientific Exhibit has been erected under the supervision of the Director nr 

Exhibits, Mr. William P. Didusch. 



TECHNICAL EXHIBITS 
Me. William P. Didtjsch, Director 


NAME AND ADDRESS OF FIRM 
American Cystoscope Makers, Inc , New York 1, 2, 3, 4, 

Ayerst, McKenna and Harrison, Ltd , New York, N. Y. 

C. R Bard, Inc., Summit, N. J. 

Birtcher Corporation, Los Angeles, Calif. 

Ciba Pharmaceutical Products, Inc , Summit, N. J. 

Coca Cola Co., Atlanta, Ga. 

Eaton Laboratories. Inc., Norwich, N. Y. 

Liebel, Flarsheim Co., Cincinnati, 0. 

J. B. Lippincott Co , Philadelphia, Pa 
P. Lorillard Co , New York, N. Y. 

Mallinckrodt Chemical Works, St. Louis, Mo. 

Merck & Co Inc , New York, N. Y. 

Wm. S Merrell Co , Cincinnati, 0. 

Metro Medical Distributors, Inc , New York, N Y. 

Philip Morris & Co. Ltd , New York, N. Y. 

V. Mueller & Co , Chicago, III. 

National Electric Instrument Co Inc , Elmhurst, N Y 
NErERA Chemical Co. Inc , Yonkers, N Y. 

Parke, Davis & Co , Detroit, Mich 
Charles Pfizer and Co Inc , Brooklyn, N. Y 
Radium Chemical Co. Inc , New York, N. Y. 

Radium Emanation Corporation, New York, N. Y. 

W. B. Saunders Co , Philadelphia, Pa 
Schering Corporation, Bloomfield, N J. 

E R. Squibb and Sons, New York, N. Y. 

Williams and Wilkins Co., Baltimore, Md. 

Winthrop, Stearns, Inc., New York, N. Y. 


BOOTH NUMBER 
5, 6 , 7, S, 9, 10, 11, 12 

29 

20, 21, 22, 23 
31, 32 

35 

36 
33 

26, 27 

15 
46 

42, 43 

40 

24 

30 

44 
17, 18 

45 

41 
39 

16 
14 
19 

25 
13 
2S 

37 
34, 35 


738 



The Journal of Urology 
Vol. 69, No. 6, June 1953 
Prin'td in U.S.A 


BILATERAL GIANT HYDRONEPHROSIS 
DAVID M. DAVIS 

On October 7, 1946 there was admitted to the medical service of the Jefferson 
Hospital a man with an enormously swollen abdomen. He was in a semistuporous 
condition, and the admitting house officer assumed at once that he vas dealing 
with a case of ascites, probably due to cirrhosis of the liver. 

On the medical ward it was observed that there was also edema of the legs, 
difficulty and frequency of urination, blood urea nitrogen of 50 mg. per cent, and 
blood creatinine of 4.3 mg. per cent. Alerted by these findings, the medical service 
began a thorough investigation. The wisdom of this step is shown by the ultimate 
result. Immediate paracentesis might have had serious consequences. 

Eventually a fairly accurate history was obtained. The patient was a welder, 
aged 43. His health had been good until about 2 years previously, when he noticed 
blood in the urine. This hematuria was unaccompanied by any other sjunptoms. 
There were several such episodes, all treated by bed rest and oral medication, 
and all of short duration. In January 1946, ten months before admission, enlarge¬ 
ment of the abdomen was first noted, and frequency of urination, both diurnal 
and nocturnal, began. The abdominal enlargement progressed steadihq and there 
were added constipation, nausea and vomiting. As so often happens, one wonders 
why the symptoms were allowed to become so severe before the patient found his 
way to the hospital. 

On physical examination, the abdominal swelling was found to be compressible 
and gave the impression of being due to a collection of fluid under tension. The 
urine was clear and uninfected, but did contain a trace of albumin. Phenol- 
sulfonphthalein given intravenously was not excreted at all in one hour. The 
prothrombin time was 50 per cent of normal. 

A barium enema showed a huge mass, obviously arising centrally in the pos¬ 
terior part of the abdomen, pressing the colon out peripherally in all directions 
and pushing away the small intestines (fig. 1, .4). All of this made the urinary 
tract suspect, so that cvstoscopic examination was clearly indicated. 

With the panendoscope moderate prostatic hypertrophy was seen, with a 
hypertrophic bar, causing definite obstruction as evidenced by muscular hyper¬ 
trophy of the detrusor muscle and of the trigone and ureteral ridges. Catheters 
passed easily up the ureters, apparently reaching both kidneys. From the right 
kidney 350 ec of clear urine was aspirated, but from the left catheter nothing 
came. Accordingly a moderate quantity of skiodan solution was injected in both 
catheters, and a film taken. 

The plain film taken before the injection showed the right catheter following a 
normal course, but the left one was deflected sharply to the right so that its upper 
extremity lay about over the right anterior superior spine of the ileum (fig. 1, B) 
After the injection, one could see a large right hydronephrosis, but on the'left 
side only the ureter was filled. The right ureter appeared about normal, indieat- 
Acccptcd for publication May 27, 10.52. 
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ing that the obstruction producing the right hydronephrosis was at the uretero¬ 
pelvic junction (fig. 1, C). It was reasonable to assume, therefore, that a more 
pronounced ureteropelvic obstruction was present on the left side, and that the 
great swelling of the abdomen represented a huge hydronephrosis. The author 
thought that the left kidney probably was a pelvic ectopic kidney, on the 
ground that a displacement of the ureteropelvic junction from its normal posi¬ 
tion in the left upper abdomen to a point overlying the right anterior superior 
spine of the ileum was scarcely conceivable. It was however recognized by all 
that the tumor might be a solid one, and that no certain diagnosis could be made. 
The problem was intensely interesting to everyone concerned, and the discussion 
was keen and extensive. The two points clear to all were that exploration was 
necessary to ascertain the facts regarding the great mass and the state of the 
left kidney, and that right nephrostomy for drainage should be carried out as 
soon as possible. 

On October 16, 1946 exploratory operation was performed by Dr. Baker. 
Incision was made in the left lower quadrant, and the peritoneum was pushed 
away from the mass. It became obvious that the mass was cystic, so that a small 
incision was made in it and a large dePezzer drain was inserted. Through this 
tube clear fluid to the amount of 8]4 litres was drained off. Tins appeared to 
show that the mass was actually a hydronephrosis, and an x-ray film made in 
a few days after injecting 1500 cc of skiodan solution through the drainage tube 
fully established the diagnosis (fig. 1, D). In viewing this roentgenogram one 
should not forget that the injected opaque medium was little more than one- 
sixth of the amount of tire original contents of the hydronephrosis. 

The patient’s general condition improved at once after the left nephrostomy, 
so that on November 6, 1946, right nephrostomy was carried out, releasing this 
time between 300 and 350 cc of clear fluid which was definitely urinous. Urme 
continued to drain in large quantities from the right side, but the drainage fmm 
the left side was never abundant, and soon became mucopurulent. Nevertheless 
the patient’s improvement continued rapidly, and on December 24, 1946, elm en 
weeks after admission, he was discharged with the two drainage tubes in p ace 
and feeling very well indeed. The phenolsulfonphthalein excretion from the ug' 
kidney had gone as high as 20 per cent in one-half hour. . , 

On March 1, 1947 the patient was re-admitted to the hospital. He comp ame^ 
of anorexia, fatigue and general malaise. The blood urea nitrogen v as -0 nv 
per cent and the phenolsulfonphthalein excretion from the right kidney on j 
per cent in one-half hour. There was never any' phenolsulfonphthalein excie 10 ^ 
from the left kidney. As soon as the tubes were properly serviced and goo c ian ^ 
age re-established, the patient’s well-being was restored and the pheno su 
phthalein excretion from the right kidneys rose to 30 per cent, in one-hal | 01 ' ! 
March 11, 1947 the left kidney was removed by Dr. Emanuel Lubin, at t ia 1 
Reisdent in Urology at the Jefferson Hospital. It stripped away from ie A 
toneum fairly easily, and proved to be a mere shell less than one mi ime er ^ 
everywhere except for a few small masses of solid tissue, none m°i ( ; '■* 

millimeters thick. The pedicle sprang from its usual location, slowing 




Fn. 1 .1, barium enema. Note ver\ small amount of intestinal gas B, two catheters in 
left ureter Note that the tip of the longer catheter lies close to the right anterior superior 
‘•pine of the ilium C. right retrograde pielo-uretcrogram, left retrograde ureterogram. 
\pp vrentU no skiodan has entered the left pelvis. D, left antegrade p\elogram made after 
hiliter.il nephrostonn. Note change of position of left ureter, showing how much left 
pelvi- ha- -hrunk 

kulncy had originally oecupied a normal position. and was not a pelvic ectopic 
kidney. The ureteropelvic junction was very small, barely admitting a 2 mm. 
probe under firm prc-"iirc. The patient recovered quickly and was discharged on 
March 20, 1047. 
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Iii the early part of May 1947, the right nephrostomy tube accidentally came 
out, and chills and fever quickly followed. There was a short hospital sta^v, during 
which the tube was replaced and antibiotics were given. At the time of discharge 
on May 25, 1947 the phenosulfonphthalein excretion was 25 per cent in one-half 
hour, and the blood urea nitrogen was 9.8 mg. per cent. 

The improvement had now reached such a point that the possibility of relieving 
the right ureteropelvic obstruction and restoring the right ureter to function was 
seriously considered. X-rays taken after injecting opaque medium through the 
drainage tube showed the location of the obstruction very clearly (fig. 2, ri). 
Accordingly the patient was admitted to the hospital for the fourth time on No¬ 
vember 7, 1947, and on November 14 right intubated ureterotomy was per¬ 
formed by the author. The very small, stenosed ureteropelvic junction was in¬ 
cised in the direction of the long axis of the ureter, the incision was continued 
down the ureter to a point where it became of normal size, and the ureter was 
intubated with a 14P tube (4% mm. in diameter). This splinting tube remained 
in place 4 weeks. After its removal x-ray films showed that opaque solution in¬ 
jected through the nephrostomy tube passed easily and quickly down the ureter 
to the bladder (fig. 2, B ). The nephrostomy tube was therefore clamped. There 
was no leakage about it, the patient suffered no discomfort, and his temperature 
remained normal. The blood urea nitrogen remained at 14 mg. per cent and the 


phenolsulfonphthalein excretion at 30 per cent in one-half hour. 

During this admission transurethral prostatic resection was carried out. The 
patient was sent home on December 20, 1947 with the nephrostomy tube still 
in place, but permanently closed by a screw clamp. This arrangement woike 
so -well that the final removal of the nephrostomy tube was put off repeated i 


and for a long time. 

In October 1948, two years after the original admission, the situation "as 
reviewed in the hospital. The right kidne 3 r was secreting from 1000 to 1500 cc o 
clear urine each 24 hours. The renal pelvis accepted 250 cc of opaque medium, 
and roentgenograms showed that the ureter emptied it completely in fjA houis. 
Cystoscopy showed that the transurethral prostatic resection had been incoin 
plete, some obstruction remaining. A No. 14 bulb passed up the right uietci o 
the kidney easily. The general situation was such that the idea of remo\ mg i 
tube was shelved, and, as it turned out, not seriously taken up again foi o\ ei 


jeam, ^ . , 

Another study in the hospital, in Februaiy 1950, showed the kidney urine ^ 
be alkaline, with a pH of 8.0, and infected with cocci and bacilli. Gontmuou 
irrigation with Sub}'Is solution was given, bringing the urine to an acid mac m> > 
but not eradicating all bacteria. The right ureter accepted a No. 12 bu > ea-' > 
In spite of all this, the phenolsulfonphthalein excretion reached 35 pel cen 

one-half hour. I of 

In January 1951, we decided to make a final determined effort logc 
the nephrostomy tube and restore the patient to full acthity. is gen 
condition was good but the presence of the tube encouraged him to t nn o 
self as an invalid. There was some frequency and burning on umia ion, 
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the remaining bladder neck obstruction was removed by a second transurethral 
resection performed February 1, 1951 by Dr. Joseph Wilkerson. This was so 
successful that before he left the hospital he was able to void into the urofiow- 
meter 600 cc of urine at a rate of 50 cc per second (22 cc per second is considered 
to be the lower limit of normal). 

The expulsive force and emptying power of the renal pelvis were measured 
by attaching a vertical glass tube to the nephrostomy drainage tube. It was ob¬ 
served that the pressure in the tube had to be raised to 22 cm. (of water) before 
fluid began to enter the pelvis, but that if nothing was injected the urine would 
rise in the vertical tube to a point 15 cm. above the level of the kidney, after 



Fig 2 .t, antegrade right pxelogram before operation on ureteropelvic junction. Xote 
absence of skiodan in ureter, indicating ureteropelvic obstruction B, antegrade right 
p\ diagram after intubated ureterotony . Xote excellent flow of opaque medium in ureter 
and bladder C, excretory urogram (20 minute film) after remox-al of nephrostomx tube. 
D, same, 1J4 hour film, showing fairly good emptying 

v Inch all urine secieted would pass down the ureter to the bladder. This, of course, 
i» a higher pressure than is supposed to be normal for the renal pelvis, but it 
caused no pain, fever, or other untoward manifestations, and was thought to be 
the best obtainable under the circumstances. It is to be hoped that further similar 
observations in the future will increase our knowledge on this subject. Kesidual 
urine in the pelvis was determined by opening the nephrostomy tube each 
morning after it had been clamped all night. Xo more than 25 cc was ever found 
m it. The phenolsulfonphthalein test showed 37 per cent excretion in one-half 
hour and the blood urea nitrogen level was 14 mg. per cent. In view of all these 
favorable finding* it ua* at last thought permissible to remove the nephrostomv 
tube. 

It was finally removed February 25, 1951. four years and 3 month* after it 
had been inserted. Urine drained through its tract for a few hours only, and the 
patient felt no ill effects of any kind. Excretory urography showed the right kid¬ 
ney still, of course, markedly hydronephrotic, but very much les* so than at the 
beginning. At the end of an hour and a quarter the caliber of the infundibula wa* 
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definitely lessened, and most of the opaque medium (urokon) had left the kid¬ 
ney. Phenolsulfonphthalein excretion and blood urea nitrogen remained at 
normal levels. The patient left the hospital March 16, 1951. 

At the present time he feels himself to be in perfect health and is back at work 
as a welder at the Philadelphia Navy Yard. Renal functional tests remain at 
normal figures, and the voiding function is normal, noth no nocturia. 

It seems to us that this case demonstrates quite clearly a number of proposi¬ 
tions, as follows: 

First, congenital ureteropelvic stenoses, severe enough to cause marked hydro¬ 
nephrosis, can exist for many years without symptoms. 

Second, the recuperative powers of hydronephrotic kidney's, once the obstruc¬ 
tion is thoroughly relieved, are very'' great and at times really spectacular. 

Third, obstructive lesions must be sought for throughout the entire extent of 
the urinary tract, and, if more than one be present, every one must be completely 
relieved in order to obtain the best results. 

Fourth, nephrostomy drainage is not only a life-saving procedure, but may be 
maintained over long periods of time to protect the kidney from damage while 
multiple obstructive lesions are being corrected. 

Fifth, intubated ureterotomy is a satisfactory procedure for the relief of ure¬ 
teropelvic obstruction, and 

Sixth, the renal parenchyma and pelvis and the ureter can and will function 
satisfactorily in the presence of an intrapelvie pressure as high as 15 cm. of water. 

It is to be hoped that more studies comparable with this will be canied out, 
and that they' will lead to a better knowledge of what constitutes the norma 
ntrapelvic pressure. 

255 S. 17th St., Philadelphia 3, Pa. 
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STREPTOM YCIN, PAS AND ISONIAZID IN RENAL TUBERCULOSIS 
JOHN Iv. LATTDIER, FRED LERALAX, PHILIP LEHMAN and LOUIS L. SPU ACK 

From the Squier Urological Clinic, Columbia University College of Physicians and Surgeons, 
and the Research Unit for Genilo-Urinary Tuberculosis, Kmgsbndge \ etcrans Hospital, 

Bronx, Sew York 68, S. Y. 


Four hundred fifty-eight cases of genito-urinary tuberculosis have been treated 
with chemotherapy alone by the Research Group of the Aeterans Administia- 
tion, Army and Nary. The objective of this group has been to determine the 
optimum long-range dosage plan for streptomycin and other nett anti-tubeieu- 
losis drugs. This study is now 5 years old. Symptomatic, roentgen, and bacteri¬ 
ological evidences of benefit from chemotherapy have been observed. 

Symptomatic improvement has been impressive. About 50 per cent of our pa¬ 
tients with renal tuberculosis had frequency or dvsuria at the beginning of treat¬ 
ment. Among these, the majority registered marked improvement. With the 
healing of bladder ulcers, these men were relieved of their severe pain, and were 
again able to sleep at night. Many patients who had been economic cripples have 
now returned to work. Improvement was noted even in patients where the urine 
remained positive for tubercle bacilli. The dull kidney pain, frequently found 
with renal tuberculosis, was not improved, however. 

Roentgen evidence of benefit from chemotherapy was more difficult to assess. 
The progress of tuberculous cavitation appeared to halt, in both small lesions 
(fig. 1) and in massive lesions, when judged by serial pyelograms. Strictures of 
calyceal necks, or of ureters, sometimes contracted rapidly during treatment, 
however. This led to a policy of excretory urograms every 4 months during 
treatment. Thus, if ureteral strictures were discovered early, they could be suc¬ 
cessfully dilated, and usually stayed open thereafter. 


BACTERIOLOGICAL. RESULTS 

Treatment was judged successful only if the tubercle bacilli disappeared from 
the urine by culture. This was a most demanding criterion. Patients who had 
active lesions in the kidneys and in the genitalia, at the same time, were the most 
difficult to convert to negative urines. Those with kidney lesions only, were less 
difficult, and those with prostatic lesions alone were the easiest to convert. 


COMBINED INTERMITTENT TREATMENT 


Combined therapy (streptomycin 1 gm. every third day, plus PAS 32 gm. daily) 
appeared to be superior to streptomycin alone (fig. 2). It did not appear neces¬ 
sary to give streptomycin daily: toxicity was less and patient tolerance much 


Sponsored b\ the \ etcrans Administration and published with the approval of the Chief 
•Medical Director The statements and conclusions published liv the authors are the result 
of their own stud\ and do not necessarily reflect the opinions or police of the Veterans 
AilmimMration * ** 

•» 'piyi 1 a "" ual mcrli "P> American Urological Association, Atlantic City, N. J.. June 

1 he lsomand used in this study was generously provided bv tlic E. R. Squibb and 'Sons 
of New A ork in the form of their product, Nvdrazid. 1 1 ‘ on 
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greater when streptomycin was given intermittently, every third da} r . Duration 
of treatment has been lengthened to a period of at least one year, in view of the 
fact that the combined intermittent treatment greatly defers the development 
of drug resistance. If pyuria was present at the end of one year, the treatment 
was continued for two or even three years. 



Fig. 1. Both upper and lower kidneys started with small tuberculous lesio • , jjf e 

kidney (top) became so badly damaged after years, that it was unable to'IP'ting. 
Treated kidney (bottom) became negative by culture, however, and stopped d b 

SIZE OF RENAL LESION VS. PROGNOSIS 

The larger the renal lesion, the worse the prognosis. Kidneys with 
renal lesions could not be permanently converted with streptomycin an J ^ 
Several of these patients converted for periods of from 1 to 2 years but 
these lesions has remained negative for 5 years. Medium-sized lesions, " * e ’ c ^ 
one calyx was involved, showed 20 per cent conversions after 5 years. i a 
these patients are now back at their normal occupations. One of these meI * ^ 
negative for 4 years before relapsing and becoming positive again. IS 
lesion was then removed by partial nephrectom 3 r (fig. 4). Small rena ^ ^ 
responded well to treatment with streptomycin and PAS. Eighty P eI re 
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kidney (top) became so badly damaged after years, that it was una j: g ; n teg r ating. 
Treated kidney (bottom) became negative bj' culture, however, and stoppe 

SIZE OF RENAL LESION VS. PROGNOSIS 

The larger the renal lesion, the worse the prognosis. Kidneys yith w® ^ 
renal lesions could not be permanently converted with streptomycin an ^ 
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these lesions has remained negative for 5 years. Medium-sized lesions, v ici ^ 

one calyx was involved, showed 20 per cent conversions after 5 years. i 
these patients are now back at their normal occupations. One o iesc „ 

negative for 4 years before relapsing and becoming positive re ) m iiJ 0> ,s 

lesion was then removed by partial nephrectomy (fig- )■ ' ren( 0 f 

responded well to treatment with streptomycin and J • -*5 
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Fig *> Combined treatment with streptomycin plus PAS (top line) was superior to 
streptomycin alone (even the 2 pm. dose). Conversion rates uero higher, and tovicity was 
lc'S with combined treatment. Development of drug-resistance was also deferred by com¬ 
bined regimen. At least 1 rear of combined treatment is now advised. 



Fig. 3 Very large lesions, of this type, with moth-eaten calyces, strictures and cavities 
could not be permanently converted. Most of parenchyma of this kidney is reduced to 
fibrocaseous scar tissue. Very small renal lesions, on other hand, where no deformity of 
pvelogram had been produced, gave very good 5-vear conversion rates. 

one series of small lesions became negative and have remained negative for five 
years. A small renal lesion was arbitrarily' defined as “one which was giving off 
tubercle bacilli and pus cells into the ureteral urine but which was too small to 
cause distortion of the pyelogram.” 

It was concluded that “any lesion large enough to be definitely visible in a 
pyelogram” was very' difficult to convert to negative urine. Unfortunately', pa¬ 
tients with “small” renal lesions are almost never seen by' the practicing urologist. 
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These patients may not develop urinary symptoms for several years. They may 
be discovered only by the surgeon who removes a tuberculous kidney and then 
matches the other “good” kidney for the first sign of breakdown in the form 
of pus cells or tubercle bacilli in the ureteral urine. They may also be found by 
medical men or orthopedists who specialize in pulmonary or bone tuberculosis, 
who watch their patients for pus cells, albumin or tubercle bacilli in the urine 
as part of the routine checkup. A periodic urine analysis should certainly be 
done on every patient who has tuberculosis in any part of the body. 



BEFORE AFTER 

Fig. 4. In occasional cases where tuberculosis was confined to only one portion of kidney, 
(arrows), partial nephrectomy was possible. These operations were preceded by and 
“covered” with massive chemotherapy. 

SURVIVAL 

In one group of 278 patients, only two have died of uremia. There were 13 
other deaths in this group, which were due to pulmonary tuberculosis, but with¬ 
out uremia. Considering the fact that many of the patients treated had massire 
tuberculous involvement of their solitary kidney, this survival rate is impressive, 
and is probably better than would have been expected had no chemotheiapj 
been given. 


GENITAL TUBERCULOSIS 

Most cases of genital tuberculosis in this series appeared to result from con¬ 
tamination of the prostate by r the infected urine from tuberculous kidneys, n 
patients where the urine was positive for tubercle bacilli because of a piostatif 
focus, the immediate results appeared to be good. In some cases, hoverei, a 
large tuberculous nodule on the prostate eventually broke down again am 
began to discharge tubercle bacilli. These nodules did not decrease in size a er 
streptomycin treatment. In rare cases which did persist, causing the uime 
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be positive despite chemotherapy, total prostatovcsieulcetomy was ach.see 

under cover of PAS and streptomycin. All tuberculous nodules m the epididj m s 
were removed as soon after diagnosis as the patient’s general c°nd'‘'°» 
permit. All operations on the genito-urmary tract were co\eied In .tiept 
myein and PAS for three weeks, or until pyuria ceased. This sometimes required 
manv months of treatment. 



Fig. 5. Massive renal lesions of this type contained enough necrotic tissue to make it 
impossible to convert urine with isoniazid alone, just as it was impossible with strepto¬ 
mycin. Patient’s BUX dropped from 100 mg. down to 25 mg. during isoniazid therapy, 
however, demonstrating that drug is not toxic for nephrons. This is patient’s only kidney 
and he is living on few pyramids at bottom end of kidney. 

DRUG RESISTANCE 

Eveiy effort was made to prevent the development of resistance to strepto¬ 
mycin or PAS. Streptomycin was never given alone, but was always given with 
an adjuvant drug such as PAS, terramycin, promizole or tibione. This helped to 
delay the development of resistance. 

Nevertheless, streptomycin did appear to exert some beneficial effect even 
after the patient’s organisms were reported by the laboratory to be completely 
refractor}' to streptomycin. It is to be hoped that new drugs such as Isoniazid 
can be added to the combination of streptomycin and PAS, to reduce the inci¬ 
dence of drug resistance to all three of these medications. 

SURGERY WITH CHEMOTHERAPY 

Since large fibrous and necrotic lesions appeared to respond to neither strepto¬ 
mycin, PAS or isoniazid, it was still felt by this group that the best treatment 
for unilateral fibrocasesous renal tuberculosis was nephrectomy. In certain 
cases, where the disease was limited to one portion of the kidney, that portion 
"'as successfully excised by partial nephrectomy (fig. 4) under the “cover” of 
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chemotherapy. Since all such operations cany with them a certain danger of 
dissemination of the organisms through the blood stream, these operations were 
“covered” with a higher dosage of streptomycin, namely 0.5 gm. every 6 hours 
for a period of 1 week, and PAS given by clysis or infusion at the rate of 20 gm. 
every 12 hours for 2 or 3 days immediately'’ after operation. After that time the 
dosage was reduced to the standard regimen of streptomycin every third day and 
PAS daily, by mouth, and was kept up until pyuria disappeared. 

INH SERUM LEVELS 

3 HOURS AFTER I 5MGM/KG 



DAYS 

Fig. 6. Blood levels of isoniazid rose to toxic levels when drug ' cq ^g" Pa- 

whose kidney damage was so extensive (top) as to cause elevation o normal, 

tients whose kidney damage was less extensive (bottom) and vhos 
showed no elevation of blood levels and no toxicity. 


ISONIAZID (iSO-NICOTINIC ACID HYDRAZID) 

In February 1952, we were informed by the newspapers of a ne" l' 01 ^ 
drug” for tuberculosis. The name of this drug is isoniazid (iso mco i 
hydrazide). It is 600 times more powerful than PAS and appeals moie p ^ 
than streptomycin in killing tubercle bacilli, at least in the test u ie. . fe 

not it will be as effective in vivo remains to be seen. Isomazi oes i 
in the treatment of renal tuberculosis. Like streptomycin, i ‘ j QUS 

gradual improvement in the cystoscopic appearance of the esions o 

cystitis, and can make the urine culture sterile for tubercle bacilli n, some 
tients. It is an excellent drag for the treatment of streptomy cin i ^ t j )ree 

It is not toxic for the nephrons. One of our patients, w io is 95 mg. 

renal pyramids (fig. 5) has shown a fall of BUN from 100 mg. dovn 

during isoniazid therapy. 


However, when used alone, isoniazid appears to have the same limitations as 
streptomycin, plus a danger all its own. First, the presence of large amounts of 
necrotic tissue renders the drug ineffectual in sterilizing the urine from massive 
kidney lesions (fig. 5). Resistance to the drug may he developed by the tubercle 
bacilli in from two to eight weeks. In fact, spontaneous resistance (to 5 meg/ml 
of isoniazid) was present in 4 out of our first 12 patients, even before the drug 
was given. The possible reversibility of this resistance is now being studied. 
Furthermore, a precaution must be taken with Isoniazid which was not necessary 
with streptomycin-PAS. In uremic patients this drug will accumulate in the blood 
when kidney excretion is impaired (fig. 0). At high blood concentrations Isoniazid 
may become a convulsant. Hyperrctlexia, muscle twitching, spasm of the sphinc¬ 
ters, and serious convulsions may occur. Liver damage may also be caused. 
Very high blood levels may accumulate, moreover, without any premonitory 
increasc in symptoms. Hvpcrrefiexia is not a true index to the blood level and 
cannot be depended upon as a warning sign of impending toxicity. This drug 
should not be given to epileptic patients. Sphincter spasm can be controlled by 
administering Banthinc. 

Isoniazid may be very effective, nevertheless, in the treatment of uremic 
patients with advanced kidney tuberculosis, but the precaution of doing blood 
levels on these patients is absolutely necessary. 

DOSAGE AND DURATION OF TREATMENT 

The optimum treatment regimen for isoniazid is as yet undetermined. The 
dosage can best be prescribed by determining the drug sensitivity of the pa¬ 
tient’s tubercle bacilli before treatment is begun. Doses of 3 mg. per kg. per day, 
divided into 2 doses, give blood levels of from 1 to 2 mg. per ml. This is adequate 
for most patients and is nontoxic. However, if pre-treatment resistance to 5 mg. 
or more is found, the dosage must be increased sharply to attain higher peak 
blood levels. The optimum duration of treatment with Isoniazid is completely 
undetermined. In view of the fact that resistance to the drug can develop within 
two to eight weeks if it is used alone, it may prove desirable to give this drug 
intermittently and probably in combination with PAS and streptomycin. All 
three drugs appear to have different modes of action. Since the streptomycin- 
PAS program appears to be effective for periods of at least 1 year, it would seem 
reasonable that a combination of all three dings might be kept up in the same 
manner for the same length of time. In this way the effectiveness of the 
thoroughly proven streptomycin-PAS treatment may be enhanced, and the 
development of drug-resistance deferred. The possible hazards of this regimen 
are now being explored. 

One tentative dosage plan is now being investigated is as follows: Strepto¬ 
mycin 1 gm. in 1 injection every third day, plus isoniazid 150 mg. even- 12 
hours. In certain severe cases the streptomycin is given at the rate of 1 gm. every 
24 hours. Patients who can tolerate it can be given PAS 3 gm. 4 times daily, in 
addition to Isoniazid and streptomycin. However, patients who are at all un¬ 
stable do not tolerate the loose bowel movements and intestinal gas which often 
accompany PAS. 
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SUMMARY 

Streptomycin and PAS, in combination, have been used in 458 cases of genito¬ 
urinary tuberculosis during the past 5 years and were effective in slowing tiie 
progress of the disease, even when the urine could not be sterilized. Survival 
rates among these patients were impressive. 

Inoperable , bilateral renal tuberculosis was treated at this center, therefore, 
with from one to three years of intermittent combined therapy (PAS 12 gm. 
daily, plus streptomycin 1 gm. 2 times per week). 

Unilateral, destructive renal tuberculosis, visible by x-ray r , where the contra¬ 
lateral innocent kidney showed no pus cells and no tubercle bacilli in the ureteral 
urine, was treated by nephrectomy. In occasional cases partial nephrectomy 
proved practical, when combined with chemotherapy. Chemotherapeutic “cov¬ 
erage” was continued after all operations until pyuria ceased. 

Isoniazid ( iso-nicotinic acid hydrazide ) is effective in improving the bladder 
lesions of renal tuberculosis. It does cause the urine culture to become negative 
in some patients. It is not nephrotoxic. Optimum dosage and duration of treat¬ 
ment are as yet undetermined. 

Limitations of isoniazid appear to be the same as with streptomycin, if the 
drug is used alone. Drug resistance may develop after from 4 to 8 weeks, and the 
urine from large necrotic kidney lesions cannot always be sterilized. 

An important precaution is necessary in patients with nitrogen retention. 
Isoniazid accumulates in the blood in these patients, and blood levels should he 
done in order to prevent serious convulsions. Hyperreflexia is not a true index 
to the blood level and cannot be depended upon as a warning sign of impending 
toxicity. Where blood levels can be done, this drug can be an important addition 
to the treatment even of uremic patients with massive kidney lesions. 

Drug resistance was the most important limiting factor in the effectiveness o 
streptomycin, PAS and isoniazid. Since the mode of action of all three dings 
appears to be different, it is reasonable to assume that a combination of these 
three potent drugs may greatly increase their effectiveness and further defei t ie 
development of drug resistance. . ^ 

Five years of follow-up with bacteriological, symptomatic, x-raj' and sul ' na 
information appeared to justify the conclusion that modem chemotheiapj can 
at least modify the lethal course of renal tuberculosis. 

Our bacteriologists, Dr. Michael Kenney, and Milton Goldman, hea nvu.' 
Lydia E. Sechler and her staff, our secretary Miss Alfreda Jastremski, illuslia 01 
Nakamura, Shapiro, and staff, and the Departments of Roenfgeno o D y 
Urology have been most helpful in this work. . j- or 

We wish to express our appreciation to Consultant Dr. Archie . ean 
sponsoring this presentation. 

The Harkncss Pavilion, New York 32, N. Y. 
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Acute renal insufficiency can occur during degenerative renal disease or may 
l>e secondary to acute renal trauma, when there is prolonged hypertension and 
renal anoxia. It may also he produced by the ingestion of bichloride of mercury 
and similar poisons, by sulfonamide crystals and by scores of other mechanisms. 
Its presence may he easily recognized. The early stages of nephron deficiency 
should he suspected when the urinary output is less than twenty cubic centi¬ 
meters per hour or when no urine has been passed for 12 hours. Additional indi¬ 
cations of this state are the presence of an acid urine of low (less than 1.010) 
fixed specific gravity, albuminuria, increasing azotemia and often increasing 
hypertension. Other symptoms may exist which are usually cerebral and are due 
to decompensatory changes in the cardiovascular system. The signs of early 
renal failure may appear following excessive vomiting after surgery, prolonged 
shock-like states and blood transfusion reactions. 

The treatment of acute renal insufficiency is based on the fact that kidney dam¬ 
age may be reversible because of the known regenerative ability of renal tissue. 
But bv the same token, successful treatment must be based on a thorough and 
practical knowledge of renal physiology. Prevention of renal overwork by the 
reduction of protein metabolism is accomplished by feeding a high caloric, low 
protein diet. For an average person with renal insufficiency an intake of 10 to 20 
?m. of protein a day is adequate if the total caloric intake is at least 1000 calories. 
Tltis would prevent the use of intrinsic body protein. 

The maintenance of fluid and electrolyte balance is important because the 
ability of the kidney to excrete water varies with the degree of renal damage. 
Rith oliguria or anuria, fluid administration is restricted; but at the same time 
adequate fluid should be given to keep the patient hydrated. The amount should 
be sufficient only to replace the fluid loss by respiration, vomiting, perspiration, 
and that lost through the urine and feces. If the original condition causing the 
anuria is accompanied by blood loss, dehydration or shock, administration of 
of fluids, blood or plasma may be indicated. An increased urinary output during 
recovery should be matched with an corresponding increase in the fluid intake. 

Correct control of the body’s electrolyte balance should be guided by the ability 
of the kidney to excrete sodium or chloride ions. Frequent measurements of the 
carbon dioxide combining power, sodium chloride and potassium levels in the 
blood are the guides which indicate the course of treatment. Careful replacement 
of lost ions is indicated. Acidosis may be controlled by a high caloric intake or bv 
sodium bicarbonate given orally or intravenously. Potassium retention may be 
corrected by oral administration of the exchange resins. In this connection it 

Accepted for publication May 20, 1952. 
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Acute renal insufficiency can occur during degenerative renal disease or may 
be secondary to acute renal trauma, when there is prolonged hypertension and 
renal anoxia. It may also he produced by the ingestion of bichloride of mercury 
and similar poisons, hv sulfonamide crystals and by scores of other mechanisms. 
Its presence may be easily recognized. The early stages of nephron deficiency 
should he suspected when the urinary output is less than twenty cubic centi¬ 
meters per hour or when no urine has been passed for 12 hours. Additional indi¬ 
cations of this state are the presence of an acid urine of low (less than 1.010) 
fixed specific gravity, albuminuria, increasing azotemia and often increasing 
hypertension. Other symptoms may exist which are usually cerebral and are due 
to decompensatory changes in the cardiovascular system. The signs of early 
renal failure may appear following excessive vomiting after surgery, prolonged 
shock-like states and blood transfusion reactions. 

The treatment of acute renal insufficiency is based on the fact that kidney dam¬ 
age may be reversible because of the known regenerative ability of renal tissue. 
But bv the same token, successful treatment must be based on a thorough and 
practical knowledge of renal physiology. Prevention of renal overwork by the 
reduction of protein metabolism is accomplished by feeding a high caloric, low 
protein diet. For an average person with renal insufficiency an intake of 10 to 20 
gm. of protein a day is adequate if the total caloric intake is at least 1600 calories. 
This would prevent the use of intrinsic body protein. 

The maintenance of fluid and electrolyte balance is important because the 
ability of the kidney to excrete water varies with the degree of renal damage, 
"ith oliguria or anuria, fluid administration is restricted; but at the same time 
adequate fluid should be given to keep the patient hydrated. The amount should 
be sufficient only to replace the fluid loss by respiration, vomiting, perspiration, 
and that lost through the urine and feces. If the original condition causing the 
anuria is accompanied by blood loss, dehydration or shock, administration of 
of fluids, blood or plasma may be indicated. An increased urinary output during 
recovery should be matched with an corresponding increase in the fluid intake. 

Correct control of the body’s electrolyte balance should be guided by the ability 
of the kidney to excrete sodium or chloride ions. Frequent measurements of the 
carbon dioxide combining power, sodium chloride and potassium levels in the 
blood are the guides which indicate the course of treatment. Careful replacement 
of lost ions is indicated. Acidosis may be controlled by a high caloric intake or bx- 
sodium bicarbonate given orally or intravenously. Potassium retention mav be 
conected by oral administration of the exchange resins. In this connection it 
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should be remembered that stored blood may have a high plasma concentration 
of potassium due to passage of potassium from the red cells to the plasma. Clin¬ 
ical evidence of edema, hypertension, or signs of cardiac insufficiency also indicate 
a restriction in salt intake. 

Infection may promote protein breakdown and increase the uremia. Since 
patients with acute renal insufficiency are susceptible to infections, anti-bacterial 
drugs such as penicillin and aureomyein are given for both prevention and 
treatment. Sulfonamides or other agents which may produce renal irritation 
should be avoided. 

With severe prolonged renal insufficiency, measures to encourage extrarenal 
excretion may be used. These include the artificial kidney, gastric or intestinal 
lavage or peritoneal dialysis. The use of the artificial kidney presents little danger 
in experienced hands. It is an effective medium for removing specific diffusible 
substances from the blood. This is accomplished by osmosis through a cellophane 
membrane. The complications most frequently' encountered with its use are 
hemorrhage, due to the use of heparin, hemolysis due to manipulation of the 
blood, changes in blood pressure,, clotting in the filtration system, and pyrogenic 
reactions. Using either the Kolff type kidney 1 ■ 2 or the stationary type of artificial 
kidney' described by' us, 3 these complications have been adequately' controlled so 
that the procedure is both safe and successful. 


CLINICAL EXPERIENCE WITH THE ARTIFICIAL KIDNEY 

Under conservative measures of therapy' the mortality of patients who have 
renal insufficiency' has been decreased greatly. In patients who have been treater 
conservatively' without improvement, patients who have been overenthusias 
tically' treated with water, electrolytes, renal sympathectomy' and other met lot s 
to no avail, the use of the artificial kidney' is indicated. Particularly' so, since t ic 
risk to the patient isnownegligible and since it does offer hope fora regained kn ney 
function if such a possibility still exists. Any'patient in severe acute 01 c nonic 
uremia should be given the possible benefit of its use, since infection, nausea ant 
vomiting, are likely' to hasten an unfavorable outcome unless action rep aces 
conservatism. It should not be used as a last resort in a moribund patien vi 
little chance for recovery. 

The use of the artificial kidney previously described 3 requires on y t ic ^ em 
rary loss from the patient of 150 to 200 cc of blood at any' one time. ' eI1 
amount can be adjusted by varying the capacity' of the kidney'. "V\ h 1 c 0111 a ^., , 
tus gives a lower volume of blood flow than the Kolff type kidney' it ias ie a . ^ 
advantage of increased safety by giving a better adaptation to ie pa 1 . ^ 
cardiovascular system and blood volume. Thus it lessens the ten eney op 
shock, especially' in a patient with a small plasma volume. Foi its use vi i sma ]| 
dren, fewer plates can be used in the apparatus so that only' a ie a i\c 


i Kolff, W. J.: Artificial kidney. Clev. Clin. Quart. 17: 216,1050. . orl j, Smith, 

* Merrill, J. P„ Thorn, G. W„ Walter, C, W„ Callahan, E. J. a™ ,^ 0 . 

Jr., L.: Use of an artificial kidney. I. technique. J. Chn. Jnvcs • fc ; c j nev . J. Trrh- 

1 Hollander, G.. Sterline, J. A. and Doane, J. C.: New type of artiliu. 
nique. J. Urol., 69: 605, 1953. 
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1 Kolff, W. J.- Artificial kidney. Clev. Clin. Quart., 17: 216, 1950. q m ifli 

2 Merrill, J. P., Thorn, G. W.,'Walter, C. W„ Callahan, E. J. and Hollingsworth bm . 
Jr., L.: Use of an artificial kidnev. I technique. J Clin. Invest., 29: 412, LyO. rr. 

3 Hollander, G., StcrlinE, J. A. and Donne, J. C.- New type of artificial kidn , • 
nique J. Urol., 69: 605, 1953. 
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amount of blood is without the body at any one time. In our original experiments 
we used a ten blood chamber apparatus, which contained about 75 cc of blood, 
giving an approximate blood flow of 50 cc per minute though the kidney. With 
this we were able to remove up to 3.8 gm. of urea per hour from the blood stream 
(table 1). We have attempted to increase this amount by doubling the capacity 
of the apparatus by doubling the number of chambers in the machine. The 
amount of retention products recovered depends upon the underlying patho¬ 
logical condition of the patient, the concentration of these metabolic substances 
in the blood, the duration of dialysis, the blood and perfusate flow through the 
apparatus and the temperature of the perfusate. There may be frequently a dis¬ 
crepancy observed between the observed and calculated drop in the blood urea 
nitrogen. This has also been observed by others. 4 ’ 5 This apparently has some rela¬ 
tionship to the duration of the uremia, occurring more frequently’ in chronic renal 
insufficiency than in the acute form. The amounts of urea obtained in our series 
(table 2) varied from 0.7 to 3.8 gm. cleared per hour. 


Table 2 


EXPERIMENT NUMBER 

TOTAL UREA REMOVED DURING 
DIALYSIS IN GRAMS 

UREA CLEARED PER HOUR IN GRAMS 

Dog 

2.4 

2.4 

Dog 

2.7 

1.8 

Dog 

2.8 1 

.93 

2 

1.4 

.7 

3 

2.56 

1.7 

4 

7 2 

1.8 

5 

30.0 

3.8 

6 

3.6 

2.4 


CASE REPORTS 

Acute renal insufficiency accojnpanying disease. Occasional renal failure occuis 
in many instances where irreversible changes cannot be demonstrated, these 
include previously healthy individuals whose anuria is a result of transfusions 
with incompatible blood, sulfonamide intoxication, renal injury from poisoning 
with heavy metals or other substances, and hemolytic reactions. Here the hazat- 
dous and rapid accumulation of nitrogenous and other waste products is ica ' J 
amenable to artificial removal which may be life saving. 

E. R., a 36 ymar old woman, was admitted to the hospital suffering |om 
diarrhea and fever. Positive stool cultures of B. typhosis were obtained and tica ^ 
ment started with ehloromycetin. The patient improved and over the nes - 
weeks 3 blood transfusions were given. Excretory urography showed noima ien ‘ l 
function and anatomy. On her twenty-first hospital day, the patient comp ainc ^ 
of left flank pain. Urine volume was more than 1000 cc daily’’- Trine (U turn 
showed Aerobacter aerogenes. Soon after the appearance of pain in t ic 

1 Merrill, J. P., Smith, S., Callahan, E. J. and Thorn, G. W.: Use of an artificial kulm ■ 

II. Clinical experience. J. Clin. Invest., 29: 425 19o0. . . . ml clinical cx- 

5 Murray, G.: Development of an artificial kidney: Experimental am. 
periences. Arch. Surg., 55: 505, 1947. 
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(lank, a bluish cyanosis was seen unaccompanied by obvious icterus. 3 lie impres¬ 
sion was that tlie patient was having an episode of nonspecific methemoglobi¬ 
nemia. There was no chest pain or hemoptysis. A slight fever was present. The 
next day pain appeared in the right flank, accompanied by renal shutdown. A 
total of 50 ee of urine was passed on this day. The urine contained hemoglobin. 
Complete anuria now developed. Two days of treatment with AC I'll produced 
no effect. The blood pressure which had been previously normal rose to 1 SO/J00 
simultaneously with the onset of convulsions and semi-stupor. There was no 
edema. 

Laboratory studies showed nonprotein nitrogen of 150 mg. per cent, urea 
nitrogen 10(1 mg. per cent, carbon dioxide combining power of 30 volumes per 
cent, creatinine -1.05 mg. per cent, calcium 0.2 mg. per cent, prothrombin time 
20 seconds (50 per cent) and coagulation time of 5 minutes. 

Dialysis with the artificial kidney was started and continued for S hours. It 
was discontinued because the patient’s blood pressure was sustained at 00/70, 
which was felt did not provide efficient filtration pressure. The patient was clin¬ 
ically improved by the hematodialysis. Approximately 10 cc of urine was obtained 
during the procedure. The patient was restored to consciousness and there were 
no further convulsions. Iler temperature, pulse and respiration were normal. 
Xonprotein nitrogen at the conclusion of dialysis was 55 mg. per cent. 

The patient did well for the next 3 days although no urine was passed, when 
following a sudden episode of hypotension and fainting, she became comatose for 
4 hours and died. Autopsy showed death to be due to a bilateral renal vein throm¬ 
bosis. 

Renal insufficiency accompanying injury. Patients in this group may fall into a 
different category than those previously healthy individuals who develop acute 
renal shut-down. Here the anuria may be precipitated by severe trauma and can 
follow surgical procedures. These patients are usually elderly and debilitated, 
whose postoperative course may be further complicated by vomiting, shock and 
coma. It is in these individuals that the artificial kidney is indicated, even if the 
situation might eventually respond to conservative therapy, in order to facilitate 
medical management and to decrease the strain on the patient. 


C. H., a 67 year old white woman with a previous history of jaundice and typ¬ 
ical gallbladder attacks, entered the hospital. A cholecystogram showed the 
presence of calculi and a cholecystectomy was performed. Three days postopera¬ 
tive her urinary output dropped to 10 cc, compared to an intake of 3S00 cc. The 
blood urea nitrogen at this time was 52.7 mg. per cent. Her oliguria persisted for 
the next 2 days despite intakes ranging from 3000 to 3750 cc per day. At the time 
dialysis was started her temperature was 102.2F, blood urea nitrogen was 153 
mg. per cent. The patient was comatose and clinically pulmonar/edema was 
present. Dialysis was continued for 1J4 hours and was stopped because of a leak 
m the cellophane. At the end of the procedure the blood urea nitrogen was 120 
mg. per cent and 2.56 gm. of urea was recovered in the perfusing fluid. Durin- the 
procedure the patient voided 40 cc of urine compared to 10 cc for the previous 
24 hours. The pulmonary edema improved. Notwithstanding, the course was 
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progressively downhill and 2 days later the urea nitrogen was 159 mg. per cent. 
The patient died 3 days after dialysis. 

Uremia with acute or chronic renal disease. Many of the untoward symptoms of 
chronic uremia may be relieved by dialysis. Acute exacerbations of glomerulo¬ 
nephritis, infections, nausea and vomiting and acidosis may be the forerunner of 
terminal uremia. Even though after dialysis there may'’ be a rapid re-accumula¬ 
tion of the nitrogenous waste products, the increase in well being may facilitate 
proper dietary management and the correction of acidosis, making the patient 
more comfortable. Preoperative use of the artificial kidneys is also indicated in 
toxic uremic patients who are to undergo surgical procedure. 

R. B., a 66 year old white woman, was admitted with the diagnosis of retro¬ 
peritoneal reticulum cell sarcoma with osseous metastases. Genito-urinary evalua¬ 
tion indicated a right hydronephrosis with kinking at the ureteropelvic junction. 
Her blood pressure was 174/84. During her hospital stay the patient became 
progressively lethargic and unresponsive, with a marked decrease in her urinary 
output. The blood urea nitrogen was 92 mg. per cent. Dialysis with the artificial 
kidney’- was continued for 2 hours. Hypotension developed and the procedure was 
discontinued. The patient’s final reading at this time was a blood urea nitrogen 
of 16 milligrams per cent. The renal output increased from 320 cc to 1080 cc for 
the next 24 hours and was maintained thereafter at more than 1000 cc daily. 
Following this extrarenal hematodialysis the patient’s urea nitrogen remained 
between 42 and 50 mg. per cent until her death 1 month later because of a sub¬ 
arachnoid hemorrhage. 

Uremia with congestive heart failure and pulmonary edema. Congestive heart 
failure with pulmonary edema in uremia can be relieved with extrarenal dialysis. 
This complication may r result from either administration of excessive fluid ot 
directly due to the toxic effects of the uremia upon the cardiovascular system. 
While the mechanism of relief is not clear it is possibly’ due to a combination o 


dehydration and correction of the electrolytic balance. 

H. F., a man aged 45 years, had arteriosclerotic cardiovascular renal disease 
for 15 y’ears. During the past 3 years renal function had decreased and the uiea 
nitrogen continued to climb along with an elevation in the blood piessuie. or 
the 9 months previous to the present admission he had severe anemia actom 
panied by’ decreasing urinary’ output. On the day’ the artificial kidney vas 
operated the patient was semi-comatose. He had been previously digita lze , > t 
despite this, clinical evidence of pulmonary’ edema was present. The i 00 wc 
nitrogen was 168 mg. per cent, carbon dioxide combining powei vas lo 11 , 

per cent and the 24 hour urine output measured 300 cc. The appaiatus "Oi ' 
for 4 hours with two slight drops in blood pressure. Clinically't le pu moi * 
edema improved and the patient became more alert. At the com usion ° 
procedure the blood urea nitrogen was 146 mg. per cent and t >e cai )0U ' 

combining power rose to 31 volumes per cent. His urinaiy output me ic». 
over 500 cc per day’. Examination of the diah’sate indieatec t iat gm. 
nitrogen had been removed from the plasma of the patient. es P' e ‘ 
porarv improvement, the uremia persisted and the patient let one "ee 
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SUMMARY 

The management of patients who sulTer neutc renal insufficiency is planned to 
correct physiological alterations taking place during the illness. An analysis of 
each case is needed. Diet, fluid and electrolyte administration and infection must, 
be controlled as indicated by the condition of the patient and a knowledge of the 
chemical changes taking place. 

General management of renal insufficiency as well as the specific use of artificial 
hematodialvsis by means of an artificial kidney has been discussed. 

The use of the artificial kidney in eight cases has been presented. Differences 
in management have been discussed for patients with acute renal insufficiency 
secondary to (a) infectious or degenerative disease other than the kidney, (b) 
trauma, (c) acute and chronic renal disease and (d) cardiac failure accompanying 
renal disease. 

The artificial kidney is not permanently useful in chronic renal disease with 
loss of renal reserve and regenerative ability. It finds its greatest use in renal 
shutdown following such conditions as hemorrhage, transfusion reactions and 
mercury poisoning. 
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SPONTANEOUS NEPHRODUODENAL FISTULA: REVIEW OF THE 
LITERATURE AND REPORT OF A CASE 

GEORGE H. JONES, OAKLEY A. MELENDY and WILLIAM F. FLYNN 

From the Urological Service and the Fifth Surgical Service of the Boston City Hospital, 

Boston, Mass. 

The spontaneous occurrence of a nephroduodenal fistula is a rare clinical 
entity. Examination of the records of the Boston City Hospital reveals no in¬ 
stance of this diagnosis in the clinical archives. Thorough search of the literature 
yields seven such cases. The rarity of this condition and the previously unrecorded 
primary changes encountered by the authors prompts this brief summary of 
the literature and case report. 

King in 1950 reported a case successfully treated by nephrectomy and closure 
of the fistulous tract. The following table (after King) summarizes the known 
cases and includes the present case: 


CASE 

YEAR 

SEX 

AGE 

ETIOLOGY 

TREATMENT 

OUTCOME 

1. Rayer 

1839 

F 

45 

} ? 

Conservative 

Died 

2. Barlow 

1843 

F 

26 

Hydatid cysts 

Conservative 

Died 

3. Bang 

1874 

F 

22 

Tuberculosis 

Conservative 

Died 

4. Turner 

1893 

M 

IS ; 

Tuberculosis 

Conservative 

Died 

5. Pulvertaft 

1935 

F 

28 

Tuberculosis with cal¬ 
culi 

Conservative 

Died 

6. Biondi 

1 1935 

1 F 

i 

28 

Tuberculosis; ? per-i 
forated ulcer 

Operative 

Satisfactory 

7. King 

1950 

M 

62 

Pyelonephritis and 
perinephritis 

Operative 

Satisfactory 

8. Present case 


F 

65 

Epidermoid CA and 
calculus 

Operative 

Died 


The literature further reveals a case incompletely reported by Fernelius in 1 
and an interesting ureteroduodenal fistula originating from the ureteiopeuc 
junction recorded by Davis. 

The predominant cause of this type of fistula formation has been tubeicu osis, 
however, any disease process escaping the confines of the perirenal fascia can 
conceivably' rupture into the intestinal tract. , 

Gastro-intestinal complaints predominate the symptomatology' of this < on ^ 
tion. Severe nausea, vomiting, epigastric pain, diarrhea, flank pain an 
loss are common. Dy'suria, frequency', burning and pyuria may' also occm ci 
prior to, in conjunction with, or after the onset of the intestinal symptoms. 

Physical examination uniformly discloses a patient in poor nutritions );l al ^ 
with or without a palpable mass in the right upper quadrant or flan '. . n .°'^ uS 
the reported cases pressure on a right flank mass initiated vomiting o mini 
material and a decrease in the size of the mass. . 

The clinical diagnosis of nephroduodenal fistula rests in the loen gen ( 
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stration of the fistulous tract connecting the kidney and the duodenum. 1 his 
maybe accomplished by excretory urography if the kidney functions, rctrogiade 
pyelography or the cxtraduodenal extrusion of barium during the examination 
of the upper gastrointestinal tract. 

cask m:ronT 

IS. P., a 05 year old white woman, was admitted to the Boston City Hospital 
March 0, 1051 complaining of weakness and anorexia gradually increasing in 
severity for the preceding 10 months. A 10 pound weight loss had been noted 
recently. Intermittent dull aching pain in the right flank began 4 months prior 
to admission and frequency, urgency and pyuria developed 4 weeks before she 
sought medical attention. 



Fig. 1. Right pvelogram showing flow of live into duodenum. 

The salient features of the physical examination were: malnourishment, mild 
hepatomegaly and a 10 cm. mass in the right upper quadrant extending toward 
the right flank. The temperature on admission was 99.6F and low grade pyrexia 
continued. 

The laboratory studies were as follows: Hematocrit 38.5; leukocytes 22,600 
tnth a slight shift to the left; blood urea nitrogen 25; carbon dioxide combining 
power 65 per cent; chlorides 92; cephalin flocculation 1 plus and 28 per cent 
bromsulfalein retention in forty-five minutes. Repeated stool examinations 
showed traces of blood on three occasions. 

Roentgenologic studies were reported as follows: Graham series showed faint 
filling of a moderately enlarged gallbladder with fair contraction after a fatty 
meal. A large laminated calcific shadow was noted outside the confines of the 
gallbladder outline. Examination of the stomach and upper intestinal tract 
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SPONTANEOUS NEPHRODUODENAL FISTULA: REVIEW OF THE 
LITERATURE AND REPORT OF A CASE 

GEORGE H. JONES, OAKLEY A. MELENDY and WILLIAM F. FLYNN 

From the Urological Service and the Fifth Surgical Service of the Boston City Hospital, 

Boston, Mass. 

The spontaneous occurrence of a nephroduodenal fistula is a rare clinical 
entity. Examination of the records of the Boston City Hospital reveals no in¬ 
stance of this diagnosis in the clinical archives. Thorough search of the literature 
yields seven such cases. The rarity of this condition and the previously unrecorded 
primary changes encountered by the authors prompts this brief summary of 
the literature and case report. 

King in 1950 reported a case successfully treated by nephrectomy and closure 
of the fistulous tract. The following table (after King) summarizes the known 
cases and includes the present case: 


CASE 

YEAR 

SEX 

ACE 

ETIOLOGY 

TREATMENT 

OUTCOME 

1. Rayer 

1S39 

F 

45 

? 

Conservative 

Died 

2. Barlow 

1843 

F 

26 

Hydatid cysts 

Conservative 

Died 

3. Bang 

1874 

F 

22 

Tuberculosis 

Conservative 

Died 

4. Turner 

1893 

M 

18 

Tuberculosis 

Conservative 

Died 

5. P ulvertaft \ 

1935 i 

' 

F : 

28 

1 

Tuberculosis with cal-, 
cult 

Conservative 

' Died 

6. Biondi 

' 1935 

1 F 

1 28 

Tuberculosis; ? per¬ 
forated ulcer 

Operative 

Satisfactory 

7. King 

1050 

M 

62 

Pyelonephritis and 
perinephritis 

Operative 

Satisfactory 

8. Present case 


F 

65 

Epidermoid CA and 
calculus 

Operative 

Died 


The literature further reveals a case incompletely reported by Fernelius in 1G46 
and an interesting ureteroduodena! fistula originating from the ureteropelvic 
junction recorded by Davis. 

The predominant cause of this type of fistula formation has been tuberculosis, 
however, any disease process escaping the confines of the perirenal fascia can 
conceivably rupture into the intestinal tract. 

Gastro-intestinal complaints predominate the symptomatology of this coni 1 - 
tion. Severe nausea, vomiting, epigastric pain, diarrhea, flank pain and neigh 
loss are common. Dysuria, frequency, burning and pyuria may also occui eilhei 
prior to, in conjunction with, or after the onset of the intestinal symptoms. 

Physical examination uniformly discloses a patient in poor nutritional ba ancc 
with or without a palpable mass in the right upper quadrant or flank. 1" one o 
the reported eases pressure on a right flank mass initiated vomiting of mini cions 

material and a decrease in the size of the mass. 

The clinical diagnosis of nephroduodenal fistula rests in the roentgen < emon 
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proven. Despite all supportive measures tlie patient followed a steady downhill 
course and expired on the fifteenth postoperative day. 

The salient features of the autopsy examination were as follows (Dr. R. Gil¬ 
christ): Exploration of the operative site revealed the enterostomy intact and 
the previous opening into the duodenum completely scaled, although the fistu¬ 
lous tract toward the renal area was easily demonstrable. The kidney was in¬ 
volved in a dense mass of tissue and in the process of its removal the calculus 
was discovered in what remained of the renal pelvis. There was no definite com¬ 
munication of the tumor with the pancreas as had been suspected at the time 
of operation. The renal parenchyma was largely replaced by brown-gray tumor 
tissue, a plug of which protruded into the vena cava. 

Microscopy showed epidermoid carcinoma of the kidney with evidence of 
neoplastic invasion along the suture line of the ulcerated area in the duodenum. 
There was no evidence of metastatic spread in other tissues examined. The 
final report on the tissue was epidermoid carcinoma originating in the kidney 
and involving the duodenum (fig. 2). 

DISCUSSION 

Satisfactory results in the treatment of nephroduodenal fistula have been 
obtained in only two recorded instances and these were accomplished bv surgical 
intervention. (Biondi; King.) Although the case herein reported ended in death 
] t is the opinion of the authors that closure or excision of the fistulous tract and 
removal of the diseased kidney are necessary if the patient is to receive the maxi¬ 
mum benefit of treatment. 


SUMMARY 


The literature dealing with spontaneous nephroduodenal fistula is briefly 
renewed and an additional case secondary to epidermoid carcinoma and renal 
calculus is reported. 


Although the recorded evidence is scant, the treatment of choice would appear 
to be excision or closure of the fistulous tract and nephrectomy. Reports of the 
successful treatment of similar cases should clarifv the solution of this unusual 
clinical problem. 
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show ed a small ulcer crater on the lower third of the lesser curvature of the 
stomach, narrowing of the antral portion of the duodenal loop and extrinsic 
pressure on the right posterior portion of the second portion of the duodenum 
suggestive of a retroperitoneal mass. Excretory urography disclosed a normal 
appearing left kidney and an indefinite mass in the region of the right kidney 
without dye appearance in this area at the end of 45 minutes. The previously 
mentioned calcific shadow seemed to be in the position of the right kidney mass 
on the oblique and anteroposterior views. Ureteral catheterization on the right 
side 2'evealed obstruction at 21 cm. from the ureterovesical juncture. Retrograde 
pyelography showed a trickle of contrast medium extending toward the calcific 
density and prompt appearance of the dye in the duodenum (fig. 1). 

In view of the nephroduodenal fistula demonstrated by the retrograde studies 
the following diagnoses were entertained: perinephritic abscess secondary to 



Fig. 2. Photomicrograph X SO. Portion of fistulous tract shoving cords of epidermoid 
cells in fibrous tissue stroma. Similar cells found in renal substance and along suture hue 
of duodenal repair. 


calculus pyonephrosis, epidermoid carcinoma of the kidney secondary to calcu¬ 
lus, or tuberculosis with calculus, although the type of calcification was not that 
commonly seen with tuberculosis. 

Closure of the fistulous tract seemed mandatory as the initial proceduie in 
this case and accordingly the patient was prepared and explored through a 
right rectus incision. The liver was normal. The mass previously palpated was 
found to be adherent gastrohepatic ligament, transverse colon, duodenum ant 
right kidney. The structures were separated and the duodenum opened, re\ ealing 
an ulcerated area on the posterior surface extending toward the kidnei an 
cephalad toward the pancreas. It was believed that removal of the kidnei was 
technically impossible due to the fixation of the tissues. A biopsy of the tiac 
extending from the duodenum was reported as epidermoid carcinoma b\ lozen 
section. The opening in the duodenum was then closed in two layers and a iefro 
colic posterior gastro-enterostomy to prevent further duodenal obstruction was 
done. The patient drained copious amounts of seropuinlent material po.-topera 
tivelv. This was thought to be duodenal contents but could not be c c mi c > 
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cri - r.i ui' i:i the genital ridge. As we mentioned previously. with s> much de- 
ve!'-pater.t ar.d metaniorphoris happening in .-rich a brief perio! during emnry- 
• ti'development. we wonder that aberration- do not o-cttr more ireuuently. 


c\>i; histoky vxn cokkklvtion or findings 

A white woman, aged 71. entered the I!Iino> Mas-uric 1 lo-pitn! ’Ca-e Xo. 
i27iO>> January 17. 1951. Her elite! complaint-: were moierate pain in the right 
f~.::k a*, i costovertebral ancle. protracted weakness. !o<- of energy ar.d anorexia 
fer the past ti or S months-. Her progressive lo>- of weicht wa< r.ttiier alarming 
ar.i tr.e cettera! overall picture wa- one of rapid retrogression. Tlte riant flank and 
iv-envenebrai di- -omfort had K-en increasing in severity and sedation for its 
o ' 'ml lu.d l>een ti-ed over a long perioi. Her temperature ranee had been rather 
e'-stant. 101 to 102F. ar.d oftentimes amounted with chills. Cor.-tant headache. 
c -—and weakness were present. All household duties had accordingly been 
ur-smttmic*!. Tiie patient had no history of dysuria. frequency or hematuria. 
The patient claimed to have had an operation on the right kidney a numier 
years previously and while the eliagno-is was mtiier obscure, from iter des-’rip- 
t’- r. in all probability it was a perirenal ab>-cs,-. The incision appeared to be a 
eraer.aht re-tus which obviously was a tnmsperitoneal approach for some renal 
,-r i>-“renal suppuration. The reason for the transperitoneal approach was in 
t-.r memory very vague, She had pneumonia 12 years aco. Site had moderate 
" '-patron tor 25 years. Menopause o-s-urred at the aco of AO. 

lr -‘- parent was a well developed. well nourished woman who showed no evi- 
a 'ute distress but was lethargic. The lung findings were within normal 
a~ts- The heart showel a slight left ventricular enlargement. The pulse was 70 
h.r«-»i pressure 1G0 00. The aidomen was large and soft. Bowel sounds were 
- rmai. Tnere was mild tenderness below the right costal margin laterally. There 
^ “ Sealed right re-tus s -ar. On deep palpation the abdomen was no: sensitive 
~ x x y ~ 13 area of the right F.ank and costovertebral area. There were extensive 
.-“t v rct:es on both lees. 

Labomtnrv- findings: Urine: Specific gravity I.01S. reaction add. no red breed 
ct_;. e-vasronal white bleed cells. The urine was singularly free of pathological 
t-meats. 

B.eei; Red cells 4.310.0X); letike-ytes 27.003; hemoglobin 10.-5 gm. Dineren- 
count snowed 00 per cent segmented form. 4 per cent lymphocytes. 0 per 
f: '^', El030 ' ; '. v tes. 3 per cent eosinophils. 

-c-d chemistry; Xonprotein nitrogen 33 mg. per cent; urea nitrogen 70 tng. 
'* re;u; creatinine 1.5 mg. per cent, sugar 105 mg. per cent, total proteins 7.92 
Te- rent, Sedimentation rate 05 mm. 

c ,. -‘ 'j oyx> P'-c analysis: The bladder, except for isolated areas of incrustation 
“Pps'-trei normal. There were no bladder deformities, tumors, stones or 
^ertreula. "Hie ureteral orifices were normal in appearance: however, no urinary 
^ux -rom right ureteral orifice was noted. The left ureteral catheter passed to 
tnad^" v ^ t - out obstruction. Urine studies were taken and pyelograms 

l ~~ '' lne ureteral catheter was definitely obstructed at approximately the 
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LEIOMYOSARCOMA IN RETROPERITONEAL FAT: 

AN EXTRAORDINARY ENTITY 
EDWARD WILLIAM WHITE, LEO BRAUNSTEIN and FRANCIS OSLAY 
From the Department of Urological Surgery, Illinois Masonic Hospital, Chicago 
In general agreement with most authors as to the practical value and im¬ 
portance of reporting rare, exceptional and uncommon findings, we herewith 
present an interesting case of an infrequent, complicated tumor in an unusual 
area. 

The retroperitoneal space is host to the most fantastic group of pathological 
entities, all of which are a definite challenge to one’s imagination and diagnostic 
acumen. This may be because of its importance by location in the embryologic 
development of the renal, genital, neurological, vascular, muscular and lymphatic 
systems. 'Whatever the reason, here we find a diversity of neoplastic lesions which 
challenges the imagination of the oncologist, clinician, surgeon, anatomist and 
pathologist. A great number of neoplasms, cystic and solid, benign and malig¬ 
nant, have been found in the retroperitoneal space. The rarest of all has been the 
leiomyosarcoma. When one searches the medical literature and finds only three 
or four authentic cases, he realizes how uncommonly it occurs. We believe that 
some of the cases may have been reported under other classifications, either 
through improper identification or differences in diagnostic standards set by 
pathologists. However, that maj' be, we have found only 3 cases’• -• 3 and refer¬ 
ence to a fourth, of retroperitoneal leiomyosarcoma in the world medical litera¬ 
ture of the last half a century. 4 ’ 5> 6 ’ 8 ’ 9 - 

According to definition, a leiomyosarcoma is a malignant tumor comprised 
entirely or almost entirely of tumor cells which have been derived from leiomyo- 
blasts. Hence, theoretically, we should expect to find such a tumor in connection 
with any organ or tissue which contains smooth muscle cell. Such indeed we do 
find in the genital system, gastro-intestinal tract and the urinary system. Onl\ 

2 cases have been reported for the vascular system and both of these were > n 
the inferior vena cava. When an isolated leiomyosarcoma is found in the retro¬ 
peritoneal space, one first attempts to assign its origin to some organ in that 
region but is immediately stymied. It is not entirely improbable that such an 
entity may represent a teratoma or teratoid mass, arising in an aberrant embrj 
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confirmed bv a nopin o^tomv ami indwelling do Pe//,oi oat hot ci foi dininngc 
Pcnio'cdrain*! weic liboially placed at the aito of the empycmic uictei and the 
parts closed in layer- mound the noplnotomy tube 



Fig 2 


Fcbruar y 12, 1951 the kidney and ureter were lemoved by a second stage 

^teronephrectomy. 

e patient was given the usual modern supportive measuies, fluids and anti- 
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pelvic brim and no urine was obtained; hence a functionless right kidney was 
assumed and later established. 

Retrograde pyelograms of the urinary tract presented only slightly better 
filling of the renal pelvic structures on the left than was obtained by excretion 
studies. The silhouette of the left renal area was unaltered. No gross deformity 
was noted other than possibly slight contraction of the entire renal pelvic struc¬ 
tures. Visualization of right kidney'' indicated a large impacted calculus lodged 
in the right ureter near the crest of the ilium, completely obstructing the ureter 
to contrast medium. Evidence of a probable large kidney' shadow in low position 
was present, with a secondary' calcification noted in the peripheral portion, 



Fig. 1 

probably' an intrarenal calcification or calculus in this greatly' enlarged kidney • 
See figure 1. 

Operation ( ureterotomy , nephrostomy, nephrectomy ): Under combiner 111 ^ 
venous sodium pentothal and cyclopropane gaseous anesthesia, the kidney ant 
ureter were exposed by' the usual right posterior lumbar incision. The incision 
extended from the costovertebral angle across the right flank of the a °men 
hence exposing the entire upper right urinary' tract and ureter to the P e ' ,a 
brim. A large impacted ureteral calculus at the pelvic brim had comp e c y 
destroyed the ureter, giving a ty'pical picture of ureteral necrosis and cmpy 
In exposing the kidney we removed large amounts of retroperitonen a • 
globular, soft and capsulated masses were incidentally' exposed v w 1 
thought at first to be simple lipomas. The tumor masses were free3 
and apparently' had not invaded surrounding structures. The kic ncy i c ^ ^ 
tremendous in size, atrophic and advanced fibrous adhesions hac a uns 
surrounding structures. It appeared as a large liy'dropyelonephrosis v > K 
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confirmed by a nephrostomy nod indwelling tie Pe//er catheter for drainage 
Penrose drains were liheraliy placed at the site of tlie enipyemic ureter and the 
parts clo-ed in layers around the nephrotomy tube. 



Fig. 2 


On February 12, 1951 the kidney and ureter were removed by a second sta^e 
ure te ro n e ph re e t o my. 

t;Tke patient was given the usual modem supportive measures, fluids and anti- 
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biotics. After approximately ten days of temporary improvement of the febrile 
state, the toxicity and mounting blood value became overwhelming and the 
patient expired of bilateral hypostatic pulmonary congestion and uremia. 

Pathology: The gross specimen consisted of two parts, first of which was 7.5 
by 7 by 2.3 cm., within which were palpable two fleshy nodules. On section these 
nodules measured 3.2 by 3 by 2.7 cm., and 1.2 by 1.3 by 1 cm., respectively. 
These were of fleshy consistency with slightly bulging out surfaces of light tan 
color. The margins were well circumscribed. The remainder of the mass was com¬ 
prised of normal appearing yellow adipose tissue. 

The second part was a portion of adipose tissue 4 by 2.7 by 2.3 cm., with rough 
irregular surfaces. On one surface there was a partially opened, small sac-likc 
structure 22 by 30 mm. in diameter, which contained a hard, gritty stone 22 by 
7 by 5 mm. The wall of the sac was 1 mm. in thickness and the lining was rough¬ 
ened by numerous flat, thin, calcific plaques which gave the wall a variegated 
purple-yellow and tan character. Diagnosis: Large hydropyonephrotic atrophy. 
Sectional pieces examined microscopically revealed a mesenchymal sarcoma of 
the kidney. 

Note: This extraordinary tumor showed abundant areas of primitive mesen¬ 
chymal character, together with more differentiated tumor resembling, in part, 
muscle tissue, in part connected tissue. Some areas suggested liposareoma and 
there were some zones which contained epithelial differentiations. 

Microscopic diagnosis: Leiomyosarcoma in retroperitoneal fat; dense fibrous 
tissue with calcification and chronic inflammatory reaction. 

Note: No renal tissue was recognizable. The origin of the renal sarcoma uns 
not apparent. See figure 2. 


SUMMARY 

The purpose of this presentation is to report a case of leiomyosarcoma in 
retroperitoneal fat and to add another singular pathological entity to nrologka 
literature. The case presented a definite challenge which we feel merits conjef tine. 

The authors want to express their grateful appreciation to Dr. Lestei King, 
Chief Pathologist, and Dr. John Gilmore, Chief of the Department of Poen 
genology of the Illinois Masonic Hospital, for their helpful assistance in I |C 
preparation of this report. 

55 E. Washington St., Chicago, III. 
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BILATERAL URETERAL OBSTRUCTION DUE TO ENVELOPMENT 
AND COMPRESSION BY AN INFLAMMATORY 
RETROPERITONEAL PROCESS 

K. O. HHADFIKU) 

From the Deportment of I'rnlww of the Scott anil White Clinic. Temple, Terns 

In 194S, Ormond 1 reported 2 eases of ureteral obstruction due to a retroperi¬ 
toneal inflammatory process. At that time he was unable to find a previously 
reported case. Ormond’s first patient eventually died as a result of renal failure, 
but in the second case the involved portions of the ureters were freed from the 
mass and allowed to lie loosely in the peritoneal cavity, relieving the obstruction. 

In 1949. Ewell and Bruskewitz 5 reported a third ease, in which the left kidney 
uas removed and the right ureter freed from the mass, with a good result. 

I wish to present a fourth case, this patient also having been relieved by mov¬ 
ing the midportion of each ureter to a position free in the peritoneal cavity. 

F. •?., a white man aged 51, first entered the Gulf, Colorado, and Santa Fe 
Hospital on May 14, 1950, with a complaint of pain in the small of the back 
and in both lower quadrants of the abdomen. lie had been in good health until 
- months prior to his admission, when he had an acute illness of 1 weeks’ dura¬ 
tion, characterized by diarrhea, mild fever, and general malaise. It was during 
coinalescenee from this illness that he first noted a dull, aching pain in the 
umbo.-aeral region, radiating into the testicles. The testicular pain subsided, but 
t o back pain continued to be present and was later associated with soreness and 
ae nag across the lower abdomen. For 2 weeks he had noted moderate abdominal 
•stention, nocturia of 2 or 3 times, and slight burning on urination. 

n physical examination he did not appear acutely ill. He was well developed, 
an is blood pressure was 135 105. Moderate tenderness was present through- 
°ut t te lower abdomen. No masses were palpable. There was no tenderness in 
f 1 er eo-tovertebrnl angle. The prostate was slightly enlarged, smooth, and 
' ^ le secretion showed pus cells, grade 2. 
ecause he continued to have a moderately severe, low-back pain, general 
aaise and weakness, the patient remained in the hospital for a period of 1 
wasW laborator .v procedures were performed. The sedimentation rate 

r a ’ . - ' mm - P er hour (Westergren). A roentgenogram of the spine revealed nar- 
wingof the lumbosacral joint space. A plain urogram and an excretory urogram 
ton-V^ rev ealed normal kidneys with good drainage. Other labora- 

c</ f UuJieS done " e,e al1 within normal range; these tests were: complete blood 
un s, urinalyses, Mazzini serological test, glucose tolerance test, serum lipase, 
eaflhl' C f? alysis ’ electrocardiogram, and roeutgenographic studies of the stomach, 
eon- h - C0 * 0n ’ cbest ’ aud sma11 bowel. The orthopedist, who saw him in 

:Ulon , dld not believe that the back pain was due to skeletal changes. 
Acceded for publication Mav S, 1952. 

E™ u n p’ J fV K : :. I V, Uro1 ’ 5 . 9: 1 0^2-1079. 194S. 

i - H. and Bruskewitz, H. W.: Urol. A: Cutan. Rev., 5S: 3-10, 1952. 
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The patient returned to the hospital 2 weeks later, on June 29,1950, when, in 
addition to his other complaints, he had a constant, severe, aching pain in the 
left costovertebral angle, of 24 hours’ duration. This pain radiated to the left 
lower quadrant and left testicle. He was acutely ill and required opiates for 
relief of pain. The temperature was 98.6F; the pulse rate was 96 per minute, and 
respiration was 20 per minute. The blood pressure was 156/94. The abdomen was 
distended and tympanitic, and there was slight tenderness throughout the abdo¬ 
men. There was muscular rigidity and marked tenderness in the left costoverte¬ 
bral angle. 

The hemoglobin was 13 gm. per 100 ce; the red cells numbered 4.4 million per 
cubic millimeter, the white cells 7,000, with 84 per cent polymorphonuclears, 12 
per cent lymphocytes, and 4 per cent monocytes. The sedimentation rate was 
88 mm. per hour (Westergren). The urine was clear, yellow, acid, with a specific 
gravity of 1.020, and contained an occasional pus cell. A plain urogram was 
negative. An excretory urogram revealed a normal right kidney, but no evidence 
of function on the left. 

Cystoscopy was done the next day, and a 7F catheter passed easily to the 
left renal pelvis, with a resulting rapid flow of urine. The catheter was left in¬ 
dwelling for 72 hours. After removal of the catheter the patient had more severe, 
colicky pain and, in addition chills and fever. Although no difficulty was en¬ 
countered in passing a catheter, my impression at that time was that the patient 


had a nonopaque ureteral calculus. 

From July 5 to July 27, 1950, the patient was acutely ill. To control his pain, 


chills, and fever, he was given antibiotics of one type or another almost con¬ 
tinually, and for a large part of the time he was on ureteral catheter drainage. 

Pyelograms were made on July 5, 12, 18, and 25, 1950, each one being on the 
occasion of removal of an inlying catheter. These films consistently shoved a 
mild pyelocaliectasis with slight dilation of the upper 4 or 5 cm. of the meter, 
a very marked narrowing of the entire midportion of the ureter, and a noima 


outline of the lower 10 to 12 cm. of the ureter (fig. 1, A). 

Although the patient’s infection could be controlled by means of ureteral cat ie 
ter drainage and antibiotics, it became obvious that the underlying cause o ns 
ureteral obstruction was not resolving and was probably not due to an mtimsic 
lesion. The possibility of a retroperitoneal, inflammatory process, as descn >ci 
bj' Ormond, was considered; but, as the process was unilateral at the time, " 
also considered a retroperitoneal tumor of the lymphoblastoma group. Immet m e 
drainage of the kidney was necessary, because of the marked infection piescm. 
For this reason a left loin exploration was done on July 27, 1950, and (ie tire e 
explored. The upper 5 cm. of the ureter was found to be slightly dilatet , )e 
that level, and as far as exploration could be carried, the ureter was comp e c 
surrounded by a mass of rubbery, indurated tissue. Several sections " eie ^ 
moved for biopsy. The peritoneum was then opened, and on palpation a ^ 
but somewhat irregular mass, estimated to be 7 or 8 cm. in diametet anr P° ^ 
1.5 cm. in thickness, was found overlying the promontory' of the sacrum. 


peritoneum was closed, and a nephrostomy was done. 
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The tissue removed for biopsy was examined by Dr. Charles Phillips, who 
reported: "Study of this tissue, when fixed, shows that the process is one of 
some typo of chronic inflammation with a considerable hyperplasia of connective 
tisme, during the process, of which a good many large and rather bizarre fibro¬ 
blasts have been developed. These generally take an ovoid shape, but stain 
rather evenly and lightly as a rule. Collagen fibers formed during such growth 
have woven the matrix for the process, with the most characteristic feature 
being that of great numbers of lymphocytes scattered around and frequently 
gathered into small groups. The fatty part of this specimen is extensively in¬ 
filtrated, as well as the firmer parts. Due consideration has been given to the 
possibility that this process may not be a simple inflammation, but that it may 


e a low-grade sarcoma of the fibroblastic type. Careful study, however, of all 
Parts of the specimen shows only chronic inflammation.” (See figure 2.) 
slo\ C ° nV . escence following nephrostomy was satisfactory, although he was 
in regaining his strength. He was given roentgen therapy over the region of 
ic granuloma for a dosage of S40 r. He was dismissed to his home on the twentj r - 
^ Postoperative day, with the nephrostomy tube in place, and with advice to 
e airn later for abdominal exploration and attempt at freeing of the ureter, 
hos Vi" 86611 evel '" ^ w ccks until October 3, 1950, when he re-entered the 
person ^ a ' K ^ om ' na ! exploration. At that time the hemoglobin was 11.5 gm. 
G am -in C ’ ^* e le< ^ ce " s numbered 4 million per cubic millimeter, the white cells 
l'°\n ^ ^° 0C * urea was 54 mg. per 100 cc. The urine contained pus cells, grade 

and eVCret01 y urogram revealed, for the first time, dilation of the pelvis, calyces, 
Qn U r Ure * er on *-bc right. The left side remained unchanged. 
n ctober 9, 1950, a lower midline incision was made, going to the left of the 
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umbilicus. A smooth, firm, rubbery mass was present, situated chiefly over the 
fifth lumbar vertebral body, obscuring the bifurcation of the aorta, and extend¬ 
ing somewhat higher to the left of the vertebral column. This mass was about 
8 or 9 cm. in diameter, with poorly defined edges, and was about 1.0 to 1.5 cm. 
in thickness. 

The right ureter was exposed in its normal position rather deep in the pelvis 
An incision was made in the lateral peritoneum. The ureter was followed upwaid, 
and opposite the fifth lumbar vertebra it was found to be bound down for 4 cm. 
in the edge of the previously noted inflammatory mass. It was freed easily from 



Fig. 2 

the mass by blunt dissection. The middle 10 cm. of the ureter were allowed to 
remain free in the peritoneal cavity, and the peritoneum was closed behin e 
ureter. 

The left ureter was exposed by an incision lateral to the sigmoid. It, too, 
found to be bound down in the inflammatory tissue for 6 cm. It was free I _ om 
the mass and for 3 cm. above and below. Twelve cm. of the ureter veie e t ice 
in the abdominal cavity, and the peritoneum was sutured posteriorly 

Specimens removed for biopsy from several areas in the retropeiitonea 
revealed microscopic findings identical with that removed at the time o ncp 
rostomy. 

During the first 5 postoperative days practically all urinary diainagc 
from the left nephrostonry tube. After that date there was a good outpu o un^ 
from the bladder. The nephrostonry tube was removed on the fouitecn i P 
operative day. The sinus drained only 24 hours and then remaine < >.y 
patient returned home on the seventeenth postoperative day, mar -e J 
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proved. lie returned to full duty as a general ear foreman for the railroad on 
January 1, 1951, and has been completely relieved of all symptoms. He has 
returned for observation on November 1-1, 1950; December 4, 1950; March 26, 
1951; and July 5, 1951. 

Studies on the first 3 admissions were largely by means of excretory urogram, 
which revealed a gradually diminishing hydronephrosis on both sides. On July 
5,1951, more complete studies were made, including bilateral retrograde pyelo- 
grams, which revealed a rather tortuous course of both ureters, especially in 
that the midportion of each ureter was displaced laterally, but both were of 
normal caliber, and the pelves and calyces were of normal outline, (fig. 1, B) 
Delayed films revealed excellent drainage on both sides. The urine was clear; 
specific gravity was 1.022, with only a rare pus cell present. The hemoglobin was 
15 gm. per 100 cc, and the red cells numbered 5 million. The blood urea was 4S 
mg. per 100 ce. 


DISCUSSION 

The etiology of this condition is obscure. The acute illness experienced by this 
Patient 2 months prior to admission may well have represented the onset of the 
retroperitoneal, inflammatory lesion. Just what processes may have gone on 
during the 5 months from onset until the first biopsy specimen was obtained is 
( °njecturnl. The fibrous nature of the material removed at operation may repre- 
'~ eul a stage in the healing of an acute, inflammatory process. 
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ACCIDENTAL INJURY TO URETERS AND BLADDER 
IN PELYIC SURGERY 

PAUL W. ASCHNER 

Accidental injury to one or both ureters has probably occurred from the be¬ 
ginning of surgeon’s efforts to eradicate disease of the female generative organs, 
and of the colon and rectum. The first nephrectomy by Simon in 1869 was for 
a uretero-abdominal fistula. Injuiy of the ureter during a Kraske operation was 
reported bj r vonRosthom in 1895. In the same year Tuffier reported 40 instances 
of ureterovaginal fistula following vaginal hysterectomy. Data on the incidence 
of ureteral injury were reported by Sampson (1909) 30 in 4,672 pelvic operations; 
Wertheim (1913), 49 in 500 radical lysterectomies; Lenormant and Leibovici 
(1924), 8 in 800 lysterectomies; Stevens (1934), 4 in 1086 pelvic procedures; 
Newell (1939), 15 in 3144 lysterectomies, 6 of these discovered at autopsy; 
Herman (1946), 4 in 7966 gynecologic operations. Instances of ureteral injury 
have been collected by Sampson (1902), 38; Barney (1912), 30; Peterson (1920), 
72; Herman (1923), 28 bilateral; Bland (1925), 360 unilateral, 81 bilateral; 
Feiner (1936), 601 unilateral, 109 bilateral; Adams (1943), 782; Moore (1948) 
800. There are probably many more such accidents, unreported or entirely un¬ 
suspected. Ligation of one ureter may result in silent death of the kidney. 

The primary operations complicated by accidental ureteral injuries are, in 
order of frequency, radical hysterectomy, abdominal complete hysterectomy, 
supracervical hysterectomy, vaginal hysterectomy, salpingo-oophorectomy for 
chronic inflammatory lesions, anterior colporrhaply, radical operation for 
carcinoma of the rectum and rectosigmoid. The types of injuiy reported bare 
been ligation, division, partial excision, crushing by clamp, partial ligation bj 
perforation with needle, kinking by ligature, laceration, necrosis secondary to 
contusion or denudation. Unilateral injury is about 6 times as frequent as bi¬ 
lateral injury. 

The earlier contributors to the subject were general surgeons and gyneco 
gists. Some of them, Kelly for example, were keenly interested in urology- 1C ) 
were concerned chiefty with the management of section or partial excision c is 
covered at the primary procedure and with the technics for immediate iepair. 
As more extensive and radical pelvic surgery was done for complex, lesions 
distorting the anatomy, and as efforts to control hemorrhage by clamp, 
or suture increased the chances for compromising one or both ureteis, 
injuiy was usually not recognized at the primaiy procedure. The postoperative 
manifestations and the sequelae brought the earlier cvstoscopists and Inter 
urologists to the aid of the gynecologists and intestinal surgeons. 

Thus, with few exceptions, the contributions of the past 30 years hare conr^ 
from urologists. The responsibility for the prevention of these accidents nn^ 
their prompt recognition, however, rests square!y with the gynecologist or - 

Read at annual meeting, American Urological Association, Atlantic Cit \, X. J-, •h' 
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gcon who performs the primary operation. It is also his responsibility to call in 
expert aid when he merely snspeets that a ureter has been compromised because 
the life of a kidney and often the life of the patient are at stake. The impression 
may be generally abroad that these accidents occur in the hands of tyros or 
occasional operators. If I were to divulge the names of the gynecologists and 
surgeons in whose hands the primary accidents occurred in the 15 patients herc- 


Tabix 1. Procedures for accidental section of one ureter discovered at primary operation 


A. Urctero-ureterostomv 

1. End to end transverse: T.vUFrr.n, I8S5 (published 1S91); Primer, ISSO 
End to end oblique: Bovee, 1S97 

2. Upper end invapinated into lower end: l’oooi, 1SS7, modified by Bo.mii; Peterson', 

R. t 1020 

3. Upper end to side of ligated lower end 

t. Upper end invapinated into side of ligated lower end: Van Hook, 1S93; II. Kr.u.v, 
1S94; McEaciiern, 1021 

5. Side to side, both ends being ligated: Monari, 1S05 

6. End to end oter catheter (size 10 to 13): Ai-iiaiuian; Yovng* 

7. End to end with drainage of kidney pelvis and splinting of ureter, thru side of upper 

segment’: McArthur, 102.3; Bump and Crowe, 1020; Curtis, 1020 
B- Lreteroeystostomy* 

C. Transurctero-ureterostomy (with or without catheter)*: Sharpe, 100G; Higgins, 
*935; Xf.urwanger, 1030; Moore, It)IS; Davis and Leroy, 1050 
• Urcterocutanoous fistulization: not desirable 
Ureterovaginal fistulization: not desirable 
' bjctcro-intcstinal anastomosis: (should be avoided)* 

J_~ rete ral ligation : Curtis, 1020; (should be avoided) 

Selectively applicable at secondary operation for sequelae of other types of injuries. 


Tabix 2. Techniques of urctcro-cystoslomy (first by Tauffcr, IS77) (ureterovesical implanta- 
__ lion, ureterovesical ncostomij ) 

2 ^j rect > end to side suture: Krug, Boi.dy (accredited by Albarran) 

irect iniplantation, end into side; end of ureter split, flaps sutured to bladder wall 

3 uj rorn 'within; Sampson, 1905; Albarran, Burns, 192S 

irec implantation, end free in bladder; sutures of ureter to bladder, outer coats onlv: 

u o,r ,ss ’ iois; yo, -n° 

QUe implantation, end into side; with inlying catheter; using intramural ureter and 
5. Ut e - t6r: WlTZEL > 1S9G ‘- Dodson, 194G; Patton, 1939 

3 tU * )C ^ rom Bladder flap: Casati and Boari, 1904; Ockerblad, 1936 

7 c“T rou * e: Mackenrodt’s “entropionizing” (accredited bv Kelly) 

.ij^m incd vag inal and vesical route: Finlay, 193S 


1( 3 >or ‘ eel (in whom injuries to ureter, bladder, or both occurred), you would 
few' 01 - 1 ' lncet ^ 1° the contrary'. They were on staffs of accredited hospitals, not a 
Tiles' 0 ^' ea< ^ S senace > some held teaching positions, 
least ° 6 Patlents cam c under my observation and treatment. I have seen at 
which ,| many on "' ar d services and in consultation. I know of three instances in 
years ure ^ er was cu t during resection of the left colon in the past 2 

°ften not Sa ^’ “ sur gi ca I injuiy to the pelvic ureter is all too common, 

deported, may go unrecognized and in most cases preventable”. 
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The experience of Sisk at the Wisconsin General Hospital emphasized the 
effectiveness of preoperative introduction of inlying catheters in the prevention 
of these accidents. This was routine for many years in “difficult” pelvic opera¬ 
tions. Only one ureter was injured but in this single instance catheters had not 
been introduced. It would appear that no surgeon can predict when a “simple” 
operation maj^ become “difficult” at some stage of the dissection. Ureteral 
catheters should therefore be passed in every case before pelvic surgery is under¬ 
taken. It is the best prophylaxis against ureteral injury. 

Table 3. Sequelae of ligation of one ureter 


Post hydronephrotic atrophy 

a. Aseptic (often silent) 

b. With subsequent infection 
Necrosis and extravasation 

a. Intraperitoneal 

b. Evtraperitoneal 

Fistula direct, or indirect (per abscess cavity or sinus tract) 
a Vaginal 
b. Abdominal 

Secondary contracture of stoma or fistulous tract with resultant hydro-ureteronephrosis and 
, a. Atrophy (may be silent) 

b. Recurring pyelonephritis, may necessitate nephrectomy 
, c. Pyo-ureteronephrosis, necessitates nephrectomy 

Azotemia if other kidney is deficient “reflex suppression?” . 


Table 4. Analysis of IS cases -presented in this paper 

Unilateral ureteral injury ..... 

Bilateral ureteral injury 
Vesicovaginal fistula* 

Vesicocervical fistula 


Primary causative operation ^ 

Abdominal complete hysterectomy ^ 

Abdominal supracervical hysterectomy I 

Myomectomy (intraligamentous) g 

Anterior colporrhaphy j 

Salpingo-oophorectomv j 

Cesarean section . . . 

* In one case both ureteral injury and vesicovaginal fistula. 

Tables 1 and 2 contain the procedures which have been used for immediate 
repair and secondary correction of unilateral ureteral injury. Table 3 is s 


sequelae of ligation of one ureter. ■ n 

In tables 4 and 5 are presented the data on 15 cases (13 ureteia , - 
which have been under my own observation. There were no deaths. , iree g 

neys had to be sacrificed: two in 11 unilateral injuries; one in the * ns ^ j. 

of bilateral injury and in the second one kidney died in situ. Thus in cos ^ 
ureteral injury (15 ureters injured), four kidneys were lost, about -J pe^ ^ 
Of S ureterocystostomies performed, 6 were successful. One failec ant 
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ney had to bo removed, another was followed hv renal infection ultimately 
requiring nephrectomy. This procedure therefore gave satisfactory outcome in 
C of S instances, 75 per cent. 


Taiii.k o. Resultant lesions in IS ureteral injuries 


Stricture 

Occlusion 

Ureterovapinal fistula 
trctcrocervical fistula.. 

I'retero-afidominal and vaginal fistula 
Retroperitoneal extravasation and fistula 

Procedures in 11 unilateral injuries 

Nephrectomy unavoidable 

Nephrectomy after failure of uretcrocystostomy 

Reconstruction over inlying catheter 

Pieiection and anastomosis end to end over inlying catheter 
Ireteral cvstoseopic dilation 
Ireterocvst ostomy 

Preceded by nephrostomy 1 

Preceded by pyelostomv 1 


3 

3 

2 

1 


2 recovered 
1 recovered 
1 well 
1 improved 
1 improved 
5 successful 


EFFECT OF TEMPORARY CLAMPING OF THE URETER 

■ ampson reported in 1902 four instances from Kelly’s service in which a 
clamp had been applied to a ureter and was released. In three, curiously, a 
ureteral catheter was in situ and the crush broke the catheter. In one instance 
e upper fragment of the catheter was not removed, the patient died. In two 
R "as removed and altho one patient developed a temporary urinary fistula, 
ot > patients recovered. In the fourth the accident occurred in doing a nephro- 
Pexy, there were no after effects. 

2 ^ un uss in 191S reported two instances in which he had freed a ureter for about 
fi lna “ vert antly left a clamp on it for 7 or S minutes. In one ureterovaginal 
>stu a developed on the eighth day, in the other on the twentieth day. 

- aurj m 1923 noted a clamp had been applied to a ureter; it was promptly 

e e as and there were no sequelae. There was, however, no checkup bv x-rav 
°r cystoscopy. 

In case 3 here reported a clamp applied and removed resulted in delaved 
n «rosis and extravasation. 

lion 0 f < niV t0 me ^ lat ^ le P roce dure should be immediate cystoscopy, introduc- 
n - a ureteral catheter, leaving it in place for three weeks as protection 
"gamst fistula. 


LATE RESULTS 

m reports ' ate results following various procedures employed in the 
’“uuedi™ 611 ^ Uretera ^ injury warrant notice. The following are cases in which 
1901-th G llr . etero ~ uretera l anastomosis was performed. Frederick did one in 
the rite was w ell in 1906, but at autopsy in 1910 he found stenosis at 

° llmon "rith hydro-ureteronephrosis above it (quoted by Bump and 


Cl Cl 
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Crowe). McEachern, using a modified Van Hook procedure in 1919, found a 
normally functioning kidney and obtained a normal p 3 r elo-ureterogram in 1920. 
Delayed anastomosis of the end of the injured ureter into a tube constructed 
from a bladder flap was performed by Ockerblad in 1936, who obtained a nor¬ 
mal p 3 r elo-ureterogram in 1946. Caughlan emplo 3 ung the same technique in 
1941 reported good function and regressing hydronephrosis 5 years later, 1946. 

In cases of ureteroc 3 r stostomy, H. Dawson Furniss, using his simple method 
for free direct implantation, in 1919 had the opportunity to check the result 
12 years later, 1930. Although the patient had marked hypertension, blood 
pressure 250/150, the implanted ureter was catheterized and a normal P 3 r elo- 
ureterogram was demonstrated. Beer in 1933 was able to follow up 12 pa¬ 
tients in whom ureterocj’Btostomy was done for various primary procedures. 
Eight were well, four had evidences of renal infection. In eight, immediate excre¬ 
tory urography showed good results but after several years only five remained 
so. C 3 r stograms in four showed no reflux'. Dodson reported excellent results as 
indicated ly excretion urography in two cases of ureteroc 3 r stostom 3 r using the 
catheter splint method, 12 and 15 months later. The cases of Patton and Hess 
in which the ureter was transplanted through the intramural lower segment 
showed normal p 3 r elo-ureterograms 6 and 5 months thereafter, respectively. In 
Moore’s 2 cases of ureteroc 3 '.stostomy normal excretory urography was found 


7 and 27 months later, respectively. 

In the newer procedure of transuretero-u reterostomy Higgins 1935 reported 
satisfactory function and contour of both kidnex's on excretory urograms l\i 
years after operation. Moore’s case, 1948, in which the same procedure was used, 
also proved successful ly excretion urography 7 months after the right meter 
was implanted into the left, which had been previously implanted into the bla - 
der. He also reported a case of transuretero-p 3 r elostomy with good urogiaphic 
result 8 months after operation. The patient of Davis and Lee (1950) had t le 
wrong kidney removed in an attempt elsewhere to cure a ureterovaginal nstu a. 
The 3 r anastomosed the dilated left ureter to the side of the right uretei "hid 
fortunately had been left in situ when the wrong kidne 3 r had been remoie • 
Excretion urograply at 6 months showed good union and regressing pyelectasis. 

As to late results in the cases reported in this paper, uretero c 3 r stostom} "as 
proven satisfactory by excretion urograply 5 months, 20 months and 5 3 cars 
after operation (cases 2, 11, 12). Reconstruction of ureter was checked b} r 03 s 0 = 
cop 3 r 4 3 'ears later (case 3). Resection of strictured ureter with end to en anas 


tomosis was satisfactoiy at 6 months (case 7). 


bilateral ureteral obstruction 

This is the gravest of surgical accidents in pelvic surgey. Them l ,as 
sharp divergence of opinion as to the best management for the patient " 1 
found to be anuric shorth' after the primaiy operation. In 1915 Caulk pei 0,n 
bilateral nephrostomy for a patient in uremia due to such occlusion on t ie e, S ^ 
dav. Nothing else was done. The patient x r oided on the fifti'-eighth a 3 a1 ^.^ 
the sixt 3 r -eighth da 3 r , the nephrostomy tubes having been remo\ ?c , a 
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was passed per tins naluralcs. Five years later renal function was within normal 
limits. This appears to he a unique experience. Experimentally Caulk and Fischer 
demonstrated that in dogs Xo. 2 plain catgut ligatures were never absorbed in 
less than 3 weeks. At 5 weeks the occluded ureters gave first evidence of opening 
up, at C weeks a channel was established and from S to 12 weeks there was pro¬ 
gressive improvement in drainage. At 1 year a drained kidney had recovered 
almost completely whereas an undrained kidney hail undergone complete 
atrophy. 

They concluded that nephrostomy must be done within 2 weeks after the time 
of unilateral occlusion if these results are to be attained. Deligation is a difficult 
and hazardous procedure. It may result in secondary hemorrhage on releasing 
the ligature. It often results in ureteral fistula necessitating uretcroc.vstostomy. 
Nephrostomy is by far preferable. 

Herman, on the other hand, in 1923 championed the cause of abdominal 
deligation with the simultaneous aid of cystoscopy and ureteral catheters. The 
latter impinging against the points of obstruction, acted firstly as a guide to 
the location of the offending ligatures. Once these were removed, the catheters 
«ere passed to the renal pelvis and were left in situ secondly for drainage and 
healing of the compromised ureters, lie opened the ureters above the level of 
the obstruction and probed downward into the bladder to demonstrate patency 
below. In his patient operated upon by this method 48 hours after supracervical 
hysterectomy the blood urea nitrogen was 32 mg., both ureters were obstructed 
at 5 cm. and were found at operation considerably dilated. On the right side 
probing demonstrated a second offending ligature below the first which had been 
removed. This was also removed. The patient made a good recovery and 3 months 
a er No. G catheters were passed and no retention was found in the renal pelves. 

Barney reported a mortality of 33.3 per cent in It? bilateral ureteral occlusions 
as against 17.S per cent in 4G unilateral injuries. Herman had collected 28 bi- 
aterai cases by 1923, with an approximate 30 per cent mortality. Of 10 instances 
0 ^ ater£ d nephrostomy, 5 died (50 per cent) only 2 had complete recovery (20 
per cent). Smith performed bilateral ureterocystostomy secondarily in these 
ha”' ^ deligations, 2 died (25 per cent) and G recovered (75 per cent). On the 

asis of these collected figures and his one favorable experience with deligation, 

erntati concluded that this was the preferable procedure as opposed to nephros- 


Ruler ' n 193S, however, collected 12 eases of bilateral ligation. In 5 bilateral 
^ep rostomy was done: 2 had subsequent end to end uretero-ureterostomy, in 
■ " eco,} daiy nephrectomy was necessary, in another both ureters were trans- 
e | 111(0 the sigmoid, 1 died. Thus there was 20 per cent mortality. In 6 
kic] 65 f . C j ’®^ 10n ^ done; in 1 case, at the 4S hours, patient recovered but one 
eent^ 13C f ° removed : 5 patients died on the third and fourth days, S3 per 

on thef 1 * 3 ^*'' "^ 1R tvve ^th patient in whom no surgery was undertaken died 
laterd rT ■ '^' V ' ■^' R * ner then presents his own experience noth 4 cases of bi- 
c°lpon]]' Sa p' 0n: I1 - 1 ^dominal deligation was done, both died; in 1, after 
3a P 3 1 vaginal deligation was successful; in the fourth right nephrostomy 
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was done. On llie twenty-fourth day cystoscopy showed good efflux of indigo 
carmine in 5 minutes on both sides but catheters were obstructed at 5 cm. on 
both sides. The blood urea nitrogen was 110 mg. on the second day, 76 mg. on 
the fourth day, 17 mg. on the eighth day’. Xo follow up in this case was reported, 
so that ultimate outcome is problematical. 

Feiner concluded, firstly, that nephrostomy is the safer and preferable pro¬ 
cedure. In making one’s decision the operator, secondly, should keep in wind 
ultimate preservation of both renal and ureteral function. 

In 19-13 Adams collected 17 cases of bilateral ligation. In G deligations, 1. 
failed, 5 died. In S nephrostomy or ureterostomy was performed, 7 were cured, 
only 1 died. The secondary procedures in this group consisted of 2 ureters im¬ 
planted into bowel, 4 spontaneous cures, 1 nephrectomy. 

If these two series collected by Feiner and by Adams are combined we have 
12 deligations with 10 deaths (S3 per cent), 13 nephrostomies with 3 deaths 
(23 per cent), in 3 additional untreated cases the patients also died. 

Moore commented on the wide divergence of opinion expressed by writers 
on the subject of deligation quoting Ilepler’s statement that the mortality was 
90 per cent. His own preference seems to be for nephrostomy or ureterostomy 
as an emergency measure followed by deligation, cvstoscopic dilatation, uretero- 
cystostomy etc. as indicated in various situations. 

It seems to me that the weight of evidence is against attempting deligation 
as the first attack upon bilateral ureteral obstruction following pelvic surgery. 
It is a difficult operation, it carries a prohibitive mortality rate, it is unnecessary. 
Nephrostomy (or ureterostomy') preferably bilateral, is a much simpler and much 
more effective procedure. It permits of managing the ureteral obstruction sub¬ 
sequently’ according to the requirements of the individual patient with the ob¬ 
jectives being the saving of both kidney’s, and the restoration of ureteral drain¬ 
age into the urinary' bladder. 

TECIIXJQt'i; OF URETEROCVSTOSTOMY 

The method herewith described is that used in the first case in 1937, and sub 
sequently' modified. A Xo. 1G Fole.v catheter with 5 cc bag is introduce pe r 
urethram into the bladder, and the latter distended with 6 to 8 ounces of sten e 
saline. Through a pararectus incision the rectus muscle is retracted mecia y- 
The affected ureter is exposed extraperitoneally' as it crosses the iliac \ e ^ e s ' 

It is followed down to the point of obstruction, transected and freed ndj 1 ® 
sheath for 3 or 4 cm. The distal end need not be disturbed, as it has been c °-e 
off by' the accidental injury' during the primary' operation. A red rubber cat ie 
of appropriate caliber (Xo. 10 to 18) is prepared by' cutting off the tip an eye 
obliquely' and making a few side holes near this end. It is introduced u P'' a ’ Q 
into the ureter for about 10 or 12 cm. The cut end of the ureter is stitc e ^ 
the catheter with three fine chromicized catgut sutures. A few side l0 eS . 
made in the catheter just below this point, through which all urine will be ram 

from the bladder. ., 

The latter is now exposed at an appropriate level on the affecte si , 
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water is let out hy way of the Foley catheter. 1 sing a No. 11 blade a small 
oblique incision is made through the musoulnris and then the muscosa. The tip 
of the Foley catheter is now grasped, the bag is deflated and the tip is brought 
out of the incision in the bladder wall. The end of the ureteral splint catheter 
is stitched to the tip of the Foley catheter. An assistant gently pulls out the 
latter with the splint following until about a centimeter of the ureter is within 
the bladder. Three fine chromic catgut sutures now attach the ureter to the 
muscular coats of the bladder. The muscularis of the latter is closed over the 
splinted ureter, thus making a valve-like implantation. A Penrose drain is placed 
down to this site and the wound is dosed. The ureteral catheter splint which 
will now drain both the kidney and the bladder is fixed by suture to a labium 
minus. The method is that which Dodson described in 1940. 



18 V. ase "• djeft retrograde pyelo-urcterogrmn. Stricture of left ureter discovered 

• • s atter supracervical hysterectomy. 

author’s CASES OF UNILATERAL INJURY 

ijft SC 1' November 5, 1937, L. P. aged 40. Abdominal complete hysterectomy. 

’Hetero-abdominal, then left ureterovaginal fistula. Urcterocystostomy; 
fmhtre. Left nephrectomy. 

i ,, tSc Ma J’ I®) 1938, S. L. aged 30. Abdominal supracervical hysterectomy. 

uieterocervical fistula. Ureterocystostomy. Successful, 
intrah^ ^ Une ^944, J. G. aged 34, obese. Abdominal myomectomy for right 
m ovecf a p en ^ OUS r,brom y° ma ai 'ising from cervix. Clamp on right ureter, re- 
and Vl °^°P era ^ ve partial necrosis of ureter, pelvic urinary extravasation, 
e *er Cur'd 1113, Ur * nary fistula - Reconstruction of right ureter over inlying cath- 

Urine' ^ am,a . ly 1944, M. 0. aged 41. Abdominal complete hysterectomy. 
domina']° m Va ® na a Wee k later. Some vaginal procedure failed, then some ab- 
fistula * v* oce dure after which, abdominal urinary fistula. Left uretero-abdominal 
vaei n „i f asiaova ginal fistula. Left nephrectomy. Successful repair of vesico- 
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was done. On the twenty-fourth day cystoscopy showed good efflux of indigo 
carmine in 5 minutes on both sides but catheters were obstructed at 5 cm. on 
both sides. The blood urea nitrogen was 110 mg. on the second day, 76 mg. on 
the fourth day, 17 rtig. on the eighth day. No follow up in this case was reported, 
so that ultimate outcome is problematical. 

Feiner concluded, firstIv, that nephrostomy is the safer and preferable pro¬ 
cedure. In making one’s decision the operator, secondly, should keep in mind 
ultimate preservation of both renal and ureteral function. 

In 1943 Adams collected 17 cases of bilateral ligation. In 6 deligations, 1. 
failed, .5 died. In S nephrostomy or ureterostomy was performed, 7 were cured, 
only I died. The secondary procedures in this group consisted of 2 ureters im¬ 
planted into bowel, -1 spontaneous cures, 1 nephrectomy. 

If these two series collected by Feiner and by Adams are combined we have 
12 deligations with 10 deaths (S3 per cent), 13 nephrostomies with 3 deaths 
(23 per cent), in 3 additional untreated cases the patients also died. 

Moore commented on the wide divergence of opinion expressed by writers 
on the subject of deligation quoting Ilepler’s statement that the mortality was 
90 per cent. Ilis own preference seems to be for nephrostomy or ureterostomy 
as an emergency measure followed by deligation, eystoscopic dilatation, uretero- 
cystostomy etc. as indicated in various situations. 

It seems to me that the weight of evidence is against attempting deligation 
as the first attack upon bilateral ureteral obstruction following pelvic surgery. 
It is a difficult operation, it carries a prohibitive mortality rate, it is unnecessary 
Nephrostomy (or ureterostomy) preferably bilateral, is a much simpler and much 
more effective procedure. It permits of managing the ureteral obstruction sub¬ 
sequently according to the requirements of the individual patient with the o 
jectives being the saving of both kidneys, and the restoration of ureteral drain 
age into the urinary bladder. 

TECHNIQUE OF URETEROCYSTOSTOMY 

The method herewith described is that used in the first case in 1937, and sub 
sequently modified. A No. 10 Foley catheter with 5 cc bag is introduce P® r 
urethram into the bladder, and the latter distended with 6 to 8 ounces 
saline. Through a pararectus incision the rectus muscle is retracted me m • 
The affected ureter is exposed extraperitoneally as it crosses the iliac ^cs-es^ 

It is followed down to the point of obstruction, transected and freed U1 “ 1 , 
sheath for 3 or 4 cm. The distal end need not be disturbed, as it has been t ^ 
off by the accidental injury during the primary operation. A red rubbei ca i 
of appropriate caliber (No. 10 to 18) is prepared b.y cutting off the tip aT1 ^ 
obliquely and making a few side holes near this end. It is introduced l 'pv ^ 
into the ureter for about 10 or 12 cm. The cut end of the ureter is stitc 
the catheter with three fine chromicized catgut sutures. A few side io r .^j 
made in the catheter just below this point, through which all urine v. ill e iai 
from the bladder. , ^ 

The latter is now exposed at an appropriate level on the affeete si 
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nater is let out by way of the Foley catheter. Using a Xo. 11 blade a small 
oblique incision is made through the muscularis and then the musco s a. The tip 
of the Foley catheter is now grasped, the bag F deflated and the tip is brought 
out of the incision in the bladder wall. The end of the ureteral splint catheter 
is stitched to the tip of the Foley catheter. An assistant gently pulls out the 
latter with the splint following until about a centimeter of the ureter is within 
the bladder. Three fine chromic catgut sutures now attach the ureter to the 
mu«cular coats of the bladder. The muscularis of the latter is closed over the 
splinted ureter, thus making a valve-like implantation. A Penrose drain is placed 
down to this site and the wound is closed. The ureteral catheter splint which 
"ill now drain both the kidney and the bladder is fixed by suture to a labium 
minus. The method is that which Dodson described in 1910. 


IS 



\p-it-- 9. 3ie be ft retrograde pvclo-uretcrogram Stricture of left ureter discovered 
5 alter supracervical hysterectomy. 


author’s cases of unilateral injury 
I^Casc /. November 5, 1937, L. P. aged 40. Abdominal complete hysterectomy. 
- V llreter °~abdominal, then left ureterovaginal fistula. Ureterocvstostomv: 

c'r !' eft nephrectoin . v - 

r , a e * ^ a J* 16, 1938, S. L. aged 3G. Abdominal supracervical hysterectomy. 

C art ‘ tero< ‘ en 'ieal fistula. Ureterocvstostomv. Successful, 
intral' ’ '^ une --> 1944, J. G. aged 34. obese. Abdominal myomectomy for right 
moved^P ent ° US ®kromyoma arising from cervix. Clamp on right ureter, re- 
a nd hi O ' topera l* ve partial necrosis of ureter, pelvic urinary extravasation, 
eter Unnar - V fistula. Reconstruction of right ureter over inlying cath- 

Frine fro ^ ailUar l* 1944, AI. 0. aged 41. Abdominal complete hysterectomy, 
doniinal m ' a ' pna a wee k later. Some vaginal procedure failed, then some ab- 
fistnl a proce< ^ ure after wliich, abdominal urinary fistula. Left uretero-abdominal 
'aginal q-!^j'° Va ®' na ' fi stu 'a. Left nephrectomy. Successful repair of vesico- 
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Case 5. Xovember 7,19-10, G. G. aged 35. Supracervical hysterectomy, fibroids, 
intraligamentous cysts, endometriosis. Eight uretcrovaginal fistula. Right 
ureteroevstostomy. Successful. 

Case 6. December 31, 1917, II. JC. aged 39. Abdominal complete hysterectomy 
for endometriosis. Left uretcrovaginal fistula which closed spontaneously fol¬ 
lowed by stricture of left ureter. Treated by cvstoscopic dilatation. Improved. 

Case 7. July 25, 1916, T. It. aged 53. Abdominal supracervical hysterectomy 
IS years ago. Stricture of left ureter with dilatation of ureter (fig. 1), hyperten¬ 
sion. Excision of strictured area, end to end anastomosis over inlying catheter. 
Successful. 



Fro. 2. Case 9.—Right pyelo-ureterogram by way of nephrostomy tube. Status after 
nephrostomy and subsequent urcteroevstostomy. Ureteral catheter splint m situ. 

Case S. May 23, 19-1S, M. S. aged 3S. Abdominal complete hysterectomy. 
Left retroperitoneal extravasation, incision and drainage, urinary fistula, i e 
phrectomy. 

Cose 9. September 24, 1951, S. L. aged 13. Abdominal complete hysteiectonn. 
Right ureter ligated. Nephrostomy. Sec figure 2. Subsequent right uieteio 
cystostomy. Successful. 

Case 10. June 29, 1910, R. L. aged 52. Anterior colporrhaphjv Right in etc' 0 
vaginal fistula. Right urcterocystostomy. Successful. 

Case 11. December 2, 1914, E. H. aged 54. Manchester (Fothergill) operate 
for descensus uteri. Right ureter ligated. Right lumbar ureterostomy. Subsequen 
right ureterocystostomy. Successful. 

author’s cases of bilateral ureteral injury 

Case 12. July 15, 1946, C. L. aged 33. Anterior colporrliaphy. Bilateral ureteial 
occlusion. Surgeon attempted vaginal deligation, failed on right, cause uie e 
vaginal fistula on left. Right nephrostomy". Left ureterocystostomy. ucceS 
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Right uretcrocystoriomy. Right nephrostomy lube removed. Bladder neck 
obstruction, for which transurethral resection was done, but it had to be repeated 
to establish complete emptying of bladder. Vesicovaginal fistula following this 
procedure repaired. See figure 3. 

Recurring episodes of right renal infection necessitated nephro-ureterectomy. 
Subsequent episodes of left renal infection due to reflux controlled by Chloro¬ 
mycetin. 

Case is. February 1.1030. M. C. aged 42. Abdominal complete hysterectomy. 
Bilateral ureteral occlusion. Bilateral nephrostomy maintained for 3 months. 
Healed after removal of tubes. I'reterovaginal fistula thereafter for 2 months 



Ure!emin'.P^ Se F^crctory urogram, Iaminogram, 20 minutes. Six weeks after second 
. MOStomy (right). Both ureters have been successfully implanted into bladder. 


lat° ^ ^ ea led. Hematuria, painless 13 years later. Status IS years 
'maP * lUetor occ ' u ded, left kidney dead. Right ureteral stricture at 3 cm, 

o _ stone ia lower pole of right kidnev; right renal hematuria due to stricture, 
figure 4. 


author’s cases of vesical fistula 

Bilate *^? vem ^ er 1939, C. K. aged 27, divorced, married at 16 years. 
“drihhT Salpm » ectom - v . partial oophorectomy. Thereafter frequent voiding and 
ten, In ” 0i " llr ‘ ne -” Vesicovaginal fistula undiscovered for 4 vears. Three at- 

Ca!e /° rePair Vaginall - V faUed - 

'ucteraf' ^ see d Patient had sustained both vesicovaginal fistula and left 

^ceessful] 1 ^ 111 ^ ^ UIang abdominal complete hysterectomy. Repaired vaginally 
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Case 15. September 21, 1037, AI. S. aged 41. Cesarean section 22 years ago. 
Undiscovered vesicocervical fistula. Repaired by abdominal route. Wound de¬ 
hiscence. Subsequent repair of incisional hernia. Cured. 



Fig. 4. Case 13. —Excretory urogram, 40 minutes. Eighteen years after bilateral P 
rostoniy for bilateral occlusion following abdominal complete hysterectomy. y om P . • 
occluded nonfunctioning left kidney. Ilcinaturia due to stricture of right lower u 
Small calculus in lowermost minor calyx. 

CONCLUSIONS 

It is highly advisable for gynecologists and surgeons to have a urologic sur 
vey made in every patient in whom pelvic or vaginal surgery is con temp ate • 
This implies excretory urography which may disclose unsuspected anoma tes, 
malpositions, dilatations, etc. If the information thus derived is inadequa e o 
inconclusive, cystoscopic and retrograde stud}’ may be needed. 

The introduction of inlying catheters into the ureters by way of the cyst 
immediately before pelvic surgery has been urged time and again b} som^ 
gynecologists and some urologists. They may well be left in for 24 hours. 1 
precaution will undoubtedly safeguard the patient, and protect the opera ^ 
from untoward accident. It will also fortify his medico-legal position in t ie 
that an incident occurs, a situation unlikely to arise with this precaution a '^ 

If injury to a ureter occurs and is observed during operation, imme ia e 
pair by uretero-ureterostomy or ureterocystostomy, preferably with an m}' 
catheter splint, should be done. Ligation of the injured ureter sliou g 

doned, even when it is known that the other side is completely noima . 
sure death and destruction of one kidney, and may lead to seque ae ie( T ^ 
subsequent nephrectomy. Temporary external drainage is prefera e fu 
tomy through lateral incision in the ureter) in an emergency situation. 
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If after pelvic surgery persistent distention, flunk pain and/or ureteral pain 
appear the possibility of unilateral ureteral injury should always be in mind. 
An excretory urogram, circumstances permitting, or eystoseopie observation 
with indigo carmine intravenously (chromoscopv) will settle the issue. 

If unilateral impairment is detected early, nephrostomy, pyelostomv, or 
ureterostomy is the procedure of choice. 1 prefer nephrostomy. If not detected 
early there may be silent death of the kidney. Otherwise extravasation, urinary 
fistula by way of the vagina or abdominal wound will give the kidney temporary 
relief and supply obvious evidence to the surgeon of what has taken place. The 
sooner direct urinary drainage is established the better. In rare instances this 
mavhe accomplished fortunately with the cvstoscope and ureteral catheter. 

If a ureterovaginal, ureterocervical or uretero-abdominal fistula ceases to 
drain urine, do not be lulled into a false sense of relief. It may spell the death of 
the kidney. It may be followed by the clinical manifestations of pyelonephritis or 
pyo-ureteronephrosis. This may vitiate one’s chances to save the kidney even 
by nephrostomy, and certainly renders subsequent conservative procedures less 
likely to succeed despite the availability of potent antibiotics. Infection is the 
chief cause of our failures. 


If soon after operation urinary output drops or ceases, never assume that it 
is due to “suppression” or “reflex anuria,” have the ureters investigated at once 
by cystoscopy. 

Bilateral obstruction being thus ascertained, it is my firm conviction (and 
otheis are in accord) that deligation should not be attempted. If the abdominal 
route was used, remember that you are dealing with a patient who has but re¬ 
cently undergone a lengthy procedure probably associated with blood loss and 
s oek. The operation you contemplate is difficult and requires simultaneous 
cjstoicopie assistance. If the original procedure was vaginal the deligation is 

no ess difficult and one will necessarilv destrov the pelvic floor repair in the 
attempt. 

Nephrostomy, at least unilateral, preferably bilateral is the first choice. It is 
esaxing. It permits subsequent flexibility of approach to the final solution of 
e Pio rlem. If in due time the offending catgut ligatures are absorbed one may, 
1' ] require only ureteral eystoseopie dilatation to save life and kidney's. 

oration of bilateral ureterovesical continuitx r may be established at leisure 
and m txvo stages. 

s is*to' 6 *i ° m ' t ^* e ^”' e test ^ or vesicovaginal fistula. It may be a difficult diagno- 
111 e 0U I- If m ay occur concomitantly xvith ureteral injuiy. 
to th e .°^ era ^ on ureterocystostomy seems to be the best procedure for damage 
pro' e ,°" e ! Ure ter. Oblique implantation xx’ith the free end of the damaged ureter 
I util' i^ ln *° ^ le Bladder lumen and a catheter splint for kidney drainage xx-hich 
the m Z fh 6ar ^ r as ^037 in the first case herexvith reported (Dodson published 
Ure thram° ^he same catheter may be used for bladder drainage per 


2 Stony R un Great ^ y 
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THE CLINICAL EFFECT OF PITUITARY 
ADREXOCORTICOTROPI11C HORMONE IN THREE CASES OF 
SEVERE CHRONIC INTERSTITIAL CYSTITIS 

ALBERT J. 1’AQUIX and VICTOR F MARSHALL 

From the Diparlmcnt of Urohnw, Jamc* Buchanan H radii Foundation, of the Xcw Yoik 
Iloypital-Corncll Medical ('enter, Xiw York, X 

The treatment of chronic interstitial cystitis (Hunner’s ulcer) with pituitary 
ndrenocorticotrophie hormone (ACTII) was suggested by the work of Fister 1 
in which the histologic similarity with lupus erythematosus was pointed out; 
and by the woik of Elkinson, ct al. 5 , and Thorn 3 in which lupus erythematosus 
responded favorably to ACTII. 

lliree patients with sevcic and refractory forms of interstitial cystitis were 
selected for trial therapy. Each had had the disease at least ten yeais with a 
progression in symptoms in spite of occasional temporary remissions related to 
siher nitrate instillations, vesical dilations and fulgurations. Routine studies, 
including biopsy, had revealed no evidence of neoplasm, tuberculosis, syphilis, 
urmarv obstruction or any disoider in the upper urinary tracts. Routine urine 
culture was sterile in two but a variety of organisms were grown from the urine 
°f one patient. These 3 patients had failed to respond to vitamin E administra¬ 
tion (dosage equivalent to 300 mg. of alpha tocopherol daily) after 3 to 4 months. 

ie patients were also selected because of their willingness to cooperate, their 
good intelligence, and their freedom from systemic disease that would contra- 
ln ^ ate ^ ie employment of ACTH or complicate the interpretation of the 
results obtained in this study. 

An observation period was utilized for pretreatment clinical and laboratory 
'j Ies "Well included cystoscopy, measurement of the bladder capacity, urine 
test"f rout '. ne kl°°d and urine examinations, excretory urograms, Mazzini 
• oi syphilis, basal metabolic rate determination, roentgenography of the 
level- Smim S^ose, uric acid, albumin, globulin, sodium and potassium 
P „ ] S . re Quency of urination, nocturia and the quantity of voided urine for 
^micturition weie recorded. 

tie f 1C PUl " taly adecnocoi'ticotrophic hormone* was administered to each pa- 
jj '. 'aleamuscularly in daily determined portions divided into four doses, 
alloted * 16 ^ lea ^ rnen ^ norma l saline was substituted for ACTH as the daily 
amount of hormone was decreased. In the control studies normal saline 

Read *' IC “ nd Gerontological Congress, St Louis, Mo 

24 ,1950 Ual niee t' n g> American Urological Association, Atlantic Cit\, X J June 

sus J Urol Similarity of interstitial cistitis (Hunner’s ulcer) to lupus ervthemato- 
i Elkint ’ t * ’’* ’ 

j Effects°of’ aptij ^ unt ’ A D , Godfrev, L , McCrorv. W , Rogeison, A , and Stokes, 
ference, nn .Ecu' ™ P atlents with collagen and allied diseases Proc First ACTH Con- 
, 'Thin, n w 3 , T> P l ,ladel P 1,la The Blakiston Co , 1950 

Jr > HI and War/ r ??’ T B ' Cassell, B F , Forsham. P H , Hill, S R , Smith, S , 
m atic diseiw n L J L ' Studies on the relation of pituitan adrenal function to rheu- 
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TIIE CLINICAL EFFECT OF PITUITARY 
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The treatment of chronic interstitial cystitis (Runner's ulcer) with pituitary 
adrenocortieotrophie hormone (ACT1I) was suggested hy tho work of Fister' 
in which the histologic similarity with lupus erythematosus was pointed out; 
and hy the work of Elkinson, et a IS, and Thorn 1 in which lupus erythematosus 
responded favorably to ACTII. 

1 hree patients with severe and refractory forms of interstitial cystitis were 
selected for trial therapy. Each had had the disease at least ten years with a 
progression in symptoms in spite of occasional temporary remissions related to 
diver nitrate instillations, vesical dilations and fulgurations. Routine studies, 
including biopsy, had revealed no evidence of neoplasm, tuberculosis, syphilis, 
urinary obstruction or any disorder in the upper urinary tracts. Routine urine 
culture was sterile in two but a variety of organisms were grown from the urine 
of one patient. These 3 patients had failed to respond to vitamin E administra¬ 
tion (dosage equivalent to 300 mg. of alpha tocopherol daily) after 3 to 4 months. 
The patients were also selected because of their willingness to cooperate, their 
good intelligence, and their freedom from systemic disease that would contra¬ 
indicate the employment of ACTII or complicate the interpretation of the 
results obtained in this studv. 


An observation period was utilized for pretreatment clinical and laboratory 
studies which included cystoscopy, measurement of the bladder capacity, urine 
culture, routine blood and urine examinations, excretory urograms, Mazzini 
for syphilis, basal metabolic rate determination, roentgenography of the 
c'C't, and serum glucose, uric acid, albumin, globulin, sodium and potassium 
e 'els. Frequency of urination, nocturia and the quantity of voided urine for 
cue i micturition were recorded. 

>e pituitary adrenocortieotrophie hormone* was administered to each pa- 
*cnt intramuscularly in daily determined portions divided into four doses, 
unng the treatment normal saline was substituted for ACTH as the daily 
0 « amount of hormone was decreased. In the control studies normal saline 

Head nibefore the 2nd Gerontological Congress, St. Louis, Mo. 

2 - 1,1950 ‘ annual meeting, American Urological Association, Atlantic City, X. J. June 

sus ^bter. G. Al. ; Similarity of interstitial evstitis (Hunner’s ulcer) to lupus ervthemato- 
; Eil-'nt’ 40: 37 > 193s - ' 

J.: Efferent Arm" P unt \A. D.. Godfrey, L., McCrory. W., Rogerson, A.. and Stokes, 
krencp i.-i), - * n patients with collagen and allied diseases. Proc. First ACTH Con- 

! Thorn p Philadelphia: The Blakiston Co.. 1950. 

Jr.. IllAnd \v. •’ Ba >' Ie s, T. B., Massell. B. F„ Forsham. P. H., Hill. S. R., Smith. S., 
made dib,.,* "?I ren ' J- E.: Studies on the relation of pituitarv-adrenal function to rheu- 
* SuShV •«"'F ng - J-Med.. 241:14, 1949. 
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alone was used. ADACTAR, a special medium in which ACTII can be mixed 
for intramuscular injection and which permits slow absorption within a 24 hour 
period, was used in the determination of the minimal maintenance dosage in 2 
cases. The laboratory measurements were repeated at intervals during the 
study. In addition the patient’s blood pressure, weight, fluid intake and urine 
output were measured daily. 

Sodium pentobarbital gm. 0.1 was given at times during the night if the pa¬ 
tients complained sufficiently of inability' to sleep, and in one instance Floraquin 
was used for mild trichomonas vaginitis. Otherwise, all sedation, local, parenteral 
and oral medications were denied the patients. 

The observations which proved to be reliable criteria of improvement were 
the increase in the measured bladder capacity, the diminution of pain, and the 
cystoscopic disappearance of the bladder lesions. The bladder capacity was 
measured by instillation of saline into the bladder to the point of onset of pain 
or the sensation of bladder fullness. In the establishment of the criteria of im¬ 
provement, we overlooked the obvious value of cystograms as a means of demon¬ 
strating the improvement in the bladder capacity. The subjective evaluation of 
pain was employed after the patients had been educated to interpret the degree 
of pain they perceived either before, during or after micturition on a scale which 
extended from 0, the absence of pain, to 10, the maximal pain of this kind ex¬ 
perienced. It is of interest to note that the subjective]}' determined curve of 
pain paralleled closely the curve of the eosinophiles, and these two responses 
were the most sensitive indicators of improvement or relapse. The bladder lesions 
were observed repeatedly by cystoscopic examination during all phases of this 


study. 

Frequency, nocturia and the average volume of micturition were not return 
criteria of improvement. The average volume of micturition is a value obtame 
by dividing the urinary output in any twelve hour period by the number o 
voidings during the same period. Only in case 3 did these seem to parallel ot ier 
signs of improvement. Apparently frequency, nocturia, and the average voum 
of micturition are too readily affected b} r the patient’s emotional state foi it "as 
found that by discouraging these patients the frequency-nocturia increase an 
the average volume of micturition diminished. The converse was true witi en 
couragement and assurance. This is illustrated in table 1 which correlates i® 
attitude of patient 3 with frequency and the average volume of mictini ioi 
while receiving normal saline 1-2 cc 4 times a da} r for 19 da.vs. Close question") 
of each patient disclosed that they had suffered from enuresis as children un l 
two were 11 years of age, and until one was 14 years old. In each case a "s^ 
of marked frequencj r , urgency and nocturia associated with stress, anxi , 


worry or fear was elicited. 


case reports 

Case 1. A. P., N. Y. H. No. 537053, a 48 year old housewife, com P lal ” f ed t ^ 
frequency, urgency, nocturia, and discomfort in the lower right si e ° 
abdomen when the bladder became distended. Although occasiona rem - 
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had occurred, these symptoms had hccn slowly progressive for 10 vcais and were 
always increased by nervou'-me-s and anxiety. She had had enuresis until 11 years 
of age. Menstruation seemed to increase her symptom*. Six ycais earlier an 
abdominal exploration had been done but no relief resulted. 

The exetetory mogram was normal. Acid fast bacilli could not be found In* 
smear or culture of the mine. A routine urine culture was sterile and loutine 
urinalysis was within normal limits. 1'iine sediment smears examined by the 
Papanicolaou technique revealed no neoplastic cells. Just above the left vueteral 
orifice a homorihngir area without ulceration was seen. The symptoms progressed 



Fm 1 


m °nths later she was admitted to the hospital. At this time the vesical 

"ith'fi'l' 38 ^ Gen a *-P' ca l Mu liner’s ulcer. A biopsy revealed elnonic cystitis 

j }rosis - -A Frei test was negative. The pievious pyelogiaphic and urinary 

hil le * " Gre Ie P ca * e<; l w ith the same normal results. The area of the ulcer was 

anC * P lov i c led marked relief for about 2 weeks. Vitamin E in daily 

ec,un a lent to 300 mg. of alpha tocopherol was administered for 4 months 

onlvT* ™P I0 ' ern eiit. Fulguration was iepeated after 6 months but again with 

Piclt )n , C The vesical capacity at this time was 70 cc, and the ulcer was 

easjJv identified. 

Th 

AC'I’H " as ^ 10n admitted to the hospital for a trial of therapy with 

30 The urinary frequency was every 15 minutes in the day and every 

Q [, , Wight. The measured vesical capacity was 50 cc and the volume 

(| t)rri( U .!., lla ' wrings varied from 15 cc to 60 cc. A typical ulcer was seen in the 
divided > e pat * ent received a total of 1160 mg of ACTH intramuscularly in 
°ses during the 14-da}- tieatment period. The measured vesical ca~ 
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alone was used. ADACTAR, a special medium in which ACTII can be mixed 
for intramuscular injection and which permits slow absorption within a 24 hour 
period, was used in the determination of the minimal maintenance dosage in 2 
cases. The laboratory measurements were repeated at intervals during the 
study. In addition the patient’s blood pressure, weight, fluid intake and urine 
output were measured daily. 

Sodium pentobarbital gm. 0.1 was given at times during the night if the pa¬ 
tients complained sufficiently of inability to sleep, and in one instance Floraquin 
was used for mild trichomonas vaginitis. Otherwise, all sedation, local, parenteral 
and oral medications were denied the patients. 

The observations which proved to be reliable criteria of improvement were 
the increase in tlie measured bladder capacity, the diminution of pain, and the 
cystosoopic disappearance of the bladder lesions. The bladder capacity was 
measured by instillation of saline into the bladder to the point of onset of pain 
or the sensation of bladder fullness. In the establishment of the criteria of im¬ 
provement, we overlooked the obvious value of cystograms as a means of demon¬ 
strating the improvement in the bladder capacity. The subjective evaluation of 
pain was employed after the patients had been educated to interpret the degree 
of pain they perceived either before, during or after micturition on a scale which 
extended from 0, the absence of pain, to 10, the maximal pain of this kind ex¬ 
perienced. It is of interest to note that the subjectively determined curve of 
pain paralleled closely the curve of the eosinophilcs, and these two responses 
were the most sensitive indicators of improvement or relapse. The bladder lesions 
were observed repeatedly by eystoscopic examination during all phases of tns 
study. 

Frequency, nocturia and the average volume of micturition were not icia ie 
criteria of improvement. The average volume of micturition is a value obtaine 
by dividing the urinary output in any twelve hour period by the numbei ° 
voidings during the same period. Only in case 3 did these seem to parallel ot er 
signs of improvement. Apparently frequency, nocturia, and the average voume 
of micturition are too readily affected by the patient’s emotional state foi it "as 
found that by discouraging these patients the frequency-nocturia increase an 
the average volume of micturition diminished. The converse was true "^ 1 j' 1 ' 
couragement and assurance. This is illustrated in table 1 which correlates ^ 
attitude of patient 3 with frequency and the average volume of mb'tun 
while receiving normal saline 1-2 cc 4 times a day for 19 days. Close ques 
of each patient disclosed that they had suffered from enuresis as chil ien . 
two were 11 years of age, and until one was 14 years old. In each case a ® _ 
of marked frequency, urgency and nocturia associated with stiess, anxi 
worry or fear was elicited. 

CASE REPORTS ^ 

Case 1. A. P., N. Y. Ii. No. 537053, a 48 year old housewife complained^ 
frequency, urgency, nocturia, and discomfort in the lower rig t si ® . • nS 
abdomen when the bladder became distended. Although occasiona i 
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had occurred, llie'-c symptoms had been slowly progiessive for 10 ycais and were 
always increased by nervousness and anxiety. She had had enuresis until 11 years 
of age. Menstruation seemed to increase her symptoms. Six ycais earlier an 
abdominal exploration had been done but no lelief resulted. 

The exeietoiv uiogram was normal. Acid fast bacilli could not be found by 
smeai or cultuie of the urine. A routine urine culture was sterile and routine 
urinalysis was within normal limits. Urine sediment smems examined by the 
Papanicolaou technique revealed no neoplastic cells. Just above the left uietcral 
orificea hemorrhagic area u ithout ulceration was seen. The symptoms progiessed 



Fig 1 

15 months later she was admitted to the hospital. At this time the x’esieal 
"ithVl' 38 ^ Cen ' >e a ^’P> c al Hunner’s ulcer. A biopsj r revealed chrome cystitis 
rrosis. A Fiei test was negative The previous p 3 r elogiaphic and uimaiy 
fid tfS " GIe le P ea ^°d with the same normal results. The aiea of the ulcer was 
doses^ 61 ” an ^ ^*' S P |ov ' ded marked relief for about 2 weeks. Vitamin E m daily 
with e<ial ' a ^ er| t to 300 mg of alpha tocopherol was administered for 4 months 
onh ° t U . '™P l0V ement. Fulguration was lepeated after G months but again with 

P „A M ', e r<die h The vesical capacity at this time was 70 cc, and the ulcer was 
ea< % identified 
The 

ACTH of' 6 ' 1 ! Was then admitted to the hospital for a trial of therapy with 
30 minut v ^ u miary fiequencj^ was even-15 minutes in the day and every 
°f ind' •' 1 S n ’§ht- The measured x-esical capacity was 50 cc and the volume 
dome' Ti, Ua Voidil ^ varied from 15 ce to GO cc A typical ulcer was seen in the 
Chided rece ' ved a total of 11G0 mg. of ACTH intramuscularly in 

°ses during the 14-day treatment period. The measuied vesical ea- 
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parity increased to 150 cc and the ulcer could not be demonstrated at the end 
of 12 days. Pain disappeared within 10 days and the day frequency was reduced 
to 7 times in 12 hours. The nocturia, however, changed very little. After the 
cessation of treatment the ulcer reappeared in 12 days. The pain slowly returned 
to maximal intensity, and the measured capacity was 100 cc in -10 days. 

Ifvsterect omy with bilateral salpingo-oophorectoniv was carried out for chronic 
inflammatory disease, hut without effect on the urinary tract. 

Seven months after the first ACTII therapy, another trial was made (4320 
mg. in divided doses during 90 days). Pain disappeared in 7 days and the ulcer 
could not he identified in -1 days. The measured vesical capacity increased from 
110 cc to 230 cc in 28 days (fig. 2). 
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An attempt was made to maintain this situation by intramuscular injection o 
40 mg. of ACTII in 2 cc of Adactar 3 times a week. For 2 months this seeme 
satisfactory but the patient failed to appear for injections on two occasions, an 
the pain returned. Treatment was then discontinued. 

This study seemed to demonstrate that ACTH might beneficially a ^ e . C \j| I1 r 
tients with advanced chronic interstitial cystitis. No local therapy to the b a 
was given during the test period. Hormonal potency was determined bj 
eosinophilic response. The previous trial with vitamin E provided a P ar ! a 
control study regarding the effect of simple suggestion, but it was stx Y 
possible that the general euphoria associated until ACTH therapy had een ^ 
main factor in her improvement. Interestingly the capacity of the bla 


only increased but did not return to its previous low when therapy "as 
Maintenance dosage was successful until treatment was interrupte J 
patient’s failure to report on two occasions for treatment. . , f 

Case 2. O. N., N. Y. H. No. 5255S7, a 40 year old housewife, complain^ 
frequeue!', urgencj', nocturia, and hematuria for 13 .years. The piogiess o 


stopped- 
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symptoms was slow and varied bv remissions and exacerbations. However, during 
a recent pregnancy all symptoms disappeared until shortly after delivery. She 
was also definite that the symptoms were less during menstruation. Severe pain 
on vesical distention and the repeated appearance of gross hematuria were 
outstanding features in this case. 


• ' "I. 



baciU^ lne urin alysis was normal. Culture of the urine was sterile and acid fast 
b.v the p eie n - 0t ^ 0Un< * * n smears or culture. Examination of the urine sediment 
■"as a P amc olaou technique disclosed no neoplastic cells. Excretory urography 
a hi U " Ina ^' ^ typical Hunner’s ulcer was seen by cystoscopic examination, and 
relief f ' le ' ea ^ c hronic inflammatory' changes. The lesion was fulgurated with 
toconl 01 ? Ue mont b- V itamin E in daily' doses equivalent to 300 mg. of alpha 
gjayat^ 0 , " as tapeu f° r 3 months even though the patient thought this ag- 
C . 101 symptoms. Two and 4 months after the fulguration the ulcer was 
Sl b ^sualized. 

*T*v 

16 Patient " _as then admitted for trial of ACTH therapy (fig. 3). The pain 
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was the maximal ever experienced and the measured bladder capacity was 45 cc. 
The left side of the bladder was erythematous and showed three separate Hun- 
ner’s ulcers near the dome. A total of 1100 mg of ACTH was given intramuscu¬ 
larly in divided do«es during 14 days. All pain disappeared in 5 days. At 12 days 
the measured capacity was 220 cc and the ulcers could not be demonstrated. 
After the cessation of ACTH therapy, the ulcers reappeared in 5 days, the pain 
fully recurred in 20 days, and the measured bladder capacity’ had fallen to 130 
cc after 40 day's. 

Eight months after the first therapy with ACTH she was readmitted to the 
hospital (fig. 4). The pain was maximal and cysto«copic examination revealed 
four ulcers. The measured bladder capacity was 150 cc. Normal saline (1 cc) 
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Fig. 4 


was given intramuscularly’ 4 times a day for 17 day’s with the assurance that t is 
was ACTH. The pain was not alleviated, the lesions remained unchanged, an 
the measured capacity’ actually’ fell to 100 cc. Without the patient’s know ec 3 e 
ACTH was substituted for the pure saline. The pain then disappeared in 5 ays. 
The measured capacity’ was 1S5 cc and the ulcers were not demonstrable on ie 
eighteenth day’ of ACTH administration. On a daily’ dose of 120 mg. edema, acne^ 
and arthralgia appeared. Wien the dose was reduced to SO mg. daily’, these veie 
alleviated but the vesical pain and ulcers reappeared. The dose was increase^ ° 
120 mg. daily’again with relief of pain and disappearance of the ulcei but vu 


reappearance of edema, acne, and arthralgia. Maintenance was - ^ 

80 mg and later with 120 mg. of ACTH in 2 cc of Adactar intramuscular} 
times a week for 4 weeks. This was unsuccessful. The measured capan y ^ 
minished to 75 cc and the ulcers returned. The pain also returned but no 

maximal degree. , r j 0( j 

This trial appeared to confirm the findings in the first case. The con io^ ^ 
on saline injections and reassurance seemed to exclude simple sugges ion <• 


attempted with 
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principle cause of improvement, especially as her earlier experience with injec¬ 
tions had been encouraging. Once more, however, maintenance therapy was 
unsuccessful. Indeed, even the intensive therapy had to he mildly toxic generally 
in order to obtain satisfactory vesical improvement. 

Case 3. H. A., X. A'. II. Xo. 375252, a 4S year old housewife, complained of 
frequency, nocturia, urgency, suprapubic pain, and particularly pain on dis¬ 
tention of the bladder. These symptoms had progressed irregularly for 5 years. 
Excretory urography and routine urinalysis were normal. The Mazzini test for 
syphilis was negative. The bladder capacity was reduced and five typical Hun- 
ner’s ulcers were seen by cystoscopie examination. A biopsy revealed chronic 
cystitis and culture of the urine found E. coli. A psychiatric consultant described 



Fig. o 

*!'!’ inherit as having anxiety hysteria. Fulguration provided some relief and 
^ * Mas repeated 9 months later. "Within 10 days of the second fulguration all 
•ymptoms returned and silver nitrate instillations were then used with x-ariable 
temporary relief. 

Th 

bee C ^ atlent " as n °t seen again for over 4 years during which time she had 
n treated in other hospitals with irrigations and fulguration. Studies now 
onstrated a small vesical capacity, several ulcers, and A. aerogenes in the 
i ru ! a ‘ -^ n °ther biopsy was reported as chronic interstitial cystitis. Acid fast 
1 \ co ’dd not be found on smear or culture. Excretory urography and the 
^ jazzmi test were normal. Fulguration provided relief for only 2 weeks. Vitamin 
31 ' doses equivalent to 300 mg. of alpha tocopherol was given for 3 months 
out ' ml .’ rn P rovement - Silver nitrate and cajeput oil instillations were tried with- 
-ignificant alleviation and no major change in cystoscopie appearance. 

‘luce ft" 1 ' ° ne - ears after she first visited the clinic (and nearly 12 years 
symptoms) she was admitted to the hospital for a trial of ACTH 
a P> (ng. 5). Excretory urography, chest x-rays, electrocardiogram, routine 



794 


ALBERT J. PAQU1X AXD VICTOR F. MARSHALL 


urinalysis, and examinations for acid fast bacilli in the urine, were within normal 
limits. A routine urine culture found Ps. pyocyaneus. Cystoscopic examination 
found three ITunner’s ulcers on the floor of the bladder. The measured vesical 
capacity was 150 cc. Intramuscular injections of one to two cubic centimeters of 

Tabu: 1. Patient H. A., Xo. 376252 ( Control) 


CON- j 

TROL 

D\TK 

_j 

I RF- 
QUENCY, 

I AVE. VOL. 

| OF MIC¬ 
TURITION 

RX 

o/i g ; 

19 

S-l cc 

i 

0 

0/17 j 

13 

AS cc 

0 

1 

o/i8; 

14 

11G cc 

0 

0/19 

12 

100 cc 

Saline 1 cc q4H 

0/20 

12 

130 cc 

Saline only 

0/21 

9 

127 

Saline only 

G/22 

7 

1G9 

Saline only 

0/23 

12 

133 

Saline only 

0/24 

12 

130 

Saline only 

0/25 

17 

122 

Saline only 

C/2G 

14 

S9 

Saline only 

6/27 

19 

S5 

Saline only 

6/2S 

9 

S5 

Saline 2 cc q4II 

G/29 


110 

Saline only 

6/30 

11 

155 

Saline only 

7/1 

15 

10S 

Saline only 

7/2 

11 

135 

Saline only 

7/3 

11 

110 

Saline only 

7/4 

10 

145 

Saline only 


Complains of pain in bladder after cystoscopy. 

Anxious to begin ACTH 
Feels better since she entered hospital. Pain is 
less 

Verv inquisitive about when ACTH will be 
given. Pain continues to subside 
Patient told she was receiving ACTH 
Pain is less she thinks. She wonders when she 
will feel effects of ACTH 
She thinks “ACTH” is causing pain in legs, 
but feels much better 
Comfortable and without complaints 
Frequently remarks about effects of “ACTH 
She fears she will be deformed. Complaining 
of pain in bladder 

Very discouraged about her condition. Feels 
“ACTH” is of no benefit 
Very discouraged and anxious 
She' feels neglected and she thinks doctors 
aren’t interested in her. She was reassure 
Patient told she is getting double doses o 
“ACTH” 

Depressed but expresses hope that double doses 
of “ACTH” will help her 
Feels better and has less pain 
Feels much better and states that the < o 
doses are doing the trick . ,, 

Much happier—states that she is ee ing 
than ever . . > 

Cvstoscopy caused recurrence of pam; P“ ien 
expressed fear of return of severe pa 
Worried about caring for pain at bon , ■ 
expressed anxiety about futu re _ 


saline were given 4 times a day, the patient being informed u rage 

“powerful drug” of which she had heard. Frequency, nocturia, an ^ 
volume of micturition did vary according to her mental attitu e, toscopi g 

this nineteen day period the measured capacity varied only ~o cc, 1 wag dis¬ 

appearance was unchanged, and pain was not alleviated (table )■ 
charged and readmitted a month later in an unchanged condition U- ■ 0 f 
was administered as in the other two cases. Pain disappeared a 
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treatment, the ulcer could not be seen after 10 clays, and the measured capacity 
had increased from MO cc to 260 cc by the fifteenth day of treatment. The fre¬ 
quency and nocturia also decreased and generally the patient seemed to feel 
"oil. The dosage was gradually reduced but below a daily total of 40 mg. given 
in 4 divided doses the pain and ulcer returned. 


T\nu: 2 


Time in day * required to achieve maximal improvement 


t 

PILOT STUD\ 


SFCOND STLD\ 


I Pain 

Ulcer 

capacity 

Tain Ulcer j capacity 

Case 1 

Case 2 

Case 3 

1 10 

l 5 

0 

12 

12 

10 

12 

12 

15 

7 4 2S 

5 IS 1 IS 

Average, pain—7 

2 da_\s; ulcer- 

-11 2 days. 

bladder capacity — 17 d.a\s 


Time 

in days for 

full recurrence 




PILOT STLD\ 


1 

! SECOND STUD\ 


Tain 

Ulcer 

capacity 

1 Pam, ulcer, capacity 

Case 1 

40 

12 

40 

Sj mptoms recurred w bile 





on maintenance pro- 

Case 2 

26 

0 

40 

gram 

1 Symptoms if ACTH less 

Case 3 

Roc. on RX 

7 

7 

than 120 mgm. daily 


Maximal measuicd bladder capacity achicied 


PATIENT 

\OLLME TRIOR TO RX 

M\\ CAPACITY 

ACHIEA ED 

INCREASE 

1 DUS 

_ Pilot study 

1 

50 

CC 

150 ec 

3X 

12 


45 

cc 

220 cc 

4 S4X 

12 

3 

150 

cc 

250 ec 1 

1 6GX 

15 

— 



Second study 



i 

110 

cc 

j 230 cc I 

2 09X 

2 8 

2 

100 

cc 

185 ec 

1 65 X 

IS 


The ( 


! experiences in this case seem to confirm the impression that the improve- 
fitfdM n ° teC * ' n cases 1 an d 2 were not mere co-incidences. In addition, the bene- 
... n °k aiase from hospitalization, rest, reassurance, and simple suggestion in 
, e | t , case ^ or 3. In fact, the psjmhologic situations were arranged so that one 
e ° U n °t ex Pect improvement unless the ACTH was the principal factor: for 
®P e, the last patient was discharged in a discouraged state and only by 
Uc persuasion did she return for another trial of what she thought was the 
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same drug. Among the arrangements, the patients in case 1 and 2 were kept to¬ 
gether in tlie same room. They constantly compared their responses. Patient 1 
became euphoric and relieved on ACTH, while patient 2 only showed irregular 
marked fluctuations in the degree of pain (and some minor changes in frequency) 
on saline injections. Both understood they were receiving ACTH. During this 
period only patient 1 had objective evidence of improvement. In spite of such 
discouragement, patient 2 did subsequently’’ improve both subjectively and 
objectively when the hormone was actually given but without her knowledge of 
any change in the character of the injections. However, the nonspecific effect of 
the euphoria produced by ACTII is a factor in these improvements. The magni¬ 
tude of this factor relative to the possibility of more specific effects is not known 
(tabic 2). 


It was particularly disappointing that a satisfactory’ maintainence program 
was not evolved. Full dosage of ACTH for months, even y r ears, would not only 
be impractical and expensive, but dangerous. The impression was unavoidable 
that control was an all or none matter; except that it was most interesting to 
note that while the capacity’ dropped from its peak value, it did not return to 


its pretherapy’ low even when all of the hormone had been discontinued. Perhaps 
with a longer follow-up the capacity will be found to return to its pretreatment 
value, but at least the evidence from the 3 cases is that the capacity drops 
slowly after cessation of treatment. One might, speculate that a combination of 
hormonal therapy’ with standard modalities might be found which would be 
satisfactory'. Our experience with cortisone and progesterone is too limited foi a 


reliable comment. Fortunately, Dr. John Dees 5 and his associates became in¬ 
terested in these clinical experiments and they’ are making a similar study "i 
cortisone. Our results with ACTH are nearly the same as those obtained by 


Weaver and Tyler, 4 indicating a constancy’ of effect. 

Undesirable reactions were observed in all 3 patients. Transient artlnalgia, 
glymosuria, and euphoria, occurred in three; edema and agitation in two, an 
acne in one. A low salt (3 gm. daily’) diet and 2 gm. of potassium chloride aiy 
were administered when edema occurred and continued until the admission 


weight was regained. 

This study’ does demonstrate that the parenteral administration of adequate 
doses of adrenocorticotrophic hormone improved the bladders of 3 patients iu 
advanced and refractory’ chronic interstitial cystitis. This was accomp is ie 
without local treatment to the bladder and apparently’ regardless of the P ies ® n ®® 
or absence of rest, reassurance, and simple suggestion. The response cou 
readily’ elicited a second time, in the two cases in which it was attemp e 


maintenance on a practical schedule was not attained. 

< Weaver, R. G. and Tyler, F. H.: The use of ACTH in interstitial cystdis (Hunners 

ulcer), Proc. Second Clinical ACTH Conference, pp. 507-515. Philadelphia: me 


Co., 1951 

5 Dees, John E.: Personal communication. 
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CARCINOMA OF THE PROSTATE: RESULTS OF 
TOTAL PROSTATECTOMY 

FLKTCHKR II. COLBY 

From the Urological Service, Massachusetts General Hospital, II os ton, Mass. 

Castration and the estrogens have had a profound effect upon cancer of the 
prostate but there is little evidence that these measures arc curative. Surgery 
always has been considered the only method by which this disease could be cured, 
hut total prostatectomy usually is recommended only when the tumor is at an 
early stage of development and preferably confined within the prostatic capsule. 
There is no way I know of by which a fair comparison can be made between these 
tuo methods of treatment, anti-androgenic therapy and radical surgery. For the 
former has been applied to cancer in many phases of its growth and the latter 
to carefully selected instances of tumors that seem to be localized to small areas 
within the gland or to neoplasms that for the most part give no evidence of a 
spread beyond the capsule of the gland. I know of no reported series of similar 
tumors that have been treated only by hormonal measures. The reported end- 
results of surgery find the patients clinically' free of disease at different periods of 
■me. Those reported alive after endocrine therapy leave the condition of the 
patient to one’s imagination. 

He know that some patients who have early cancer of the prostate survive for 
mail} yearn as a result of castration and the estrogens or with no treatment at 

a • e average duration of life of patients who have such early' lesions, however, 
■snot known. 

Q ^ to * a ' Prostatectomy' is to be the accepted treatment for early cancer, the 
^peia ion should meet certain requirements. The long-term postoperative sur- 
0 U la * e without evidence of disease should be high enough to justify' operation, 
cont a ?\ 6 m ° rtality an( i complications should be at a reasonable level. Urinary' 

1 ° ® 10u ld he of such a nature that these patients can lead an active life and 
not be denied to society. 

Hos'^t , ! U ! ldred t0t;a ^ Prostatectomies performed at the Massachusetts General 
1) Th 1 Ur * n ® ^ le P as * 20 years for suspected cancer have been reviewed (fig. 
°ur 656 are cases operated upon on our ward service and private patients of 
are not' 1 ' l )0Ut &n equ£d or Sreater number of patients on other private services 
■ s the fi 110 Uded ' -though we have long been convinced that total prostatectomy 
cases 6 6St ,leatrncnt f° r early' prostatic cancer and have been alert for suitable 
have'si° Ur S61 * eS ' S not very large. It is noteworthy', however, that late years 
as mai^" 11 & su ' )St;an f>al increase in the number of these operations. Four times 
Were tota! Prostatectomies were performed by us during the last decade as 
?, e m the Previous ten years. 


n'as 


cases were cancer. In spite of clinical evidence that cancer 


*°t all of these ,00 

R 11 ’ 110 roalignant disease existed in twenty'-one. There were 79 proved 

meeting of AmeripL 0 TW I i d '^ tl i ln , tic S . ess . ion ’ Philadelphia, Pa. April IS, 1952, and also at 
can Urological Association, Atlantic City, X. J., June 26, 1952. 
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cases of carcinoma. These 79 cases have been reviewed according to age, symp- 
toms, pathological findings and end-results. The entire series of 100 cases has 
been studied concerning accuracy of diagnosis, operative mortality, postoperative 
complications and urinary control. 

Age of patients. The incidence of early prostatic cancer at different age periods 
is of some interest. This disease in our series occurred less frequently during the 
periods of early middle age and old age. Its incidence before 60 years of age was 
10 per cent and after seventy-five it was 16 per cent. Cancer of the prostate 
reached its peak between the ages of sixty and seventy-five. About three quarters 
of our cases occurred during that 15 year period. There was little difference in 
its incidence in the 5-year periods between sixty and seventy-five. The decline in 

TOTAL PROSTATECTOMIES 
1932 — 1952 

MASSACHUSETTS GENERAL HOSPITAL 



TOTAL 100 CASES 
CANCER-79, NOT CANCER-21 

Fig. 1 . Yearly record of 100 total prostatectomies for suspected cancer, 1932-195 
Massachusetts General Hospital. 

incidence of the disease after seventy-five is, of course, modified by our reluctance 
to operate upon men beyond this age. The youngest patient operated upon was 
forty-two and the oldest was eighty-five. Four patients in our series were ess 
than 55 years of age and three were eighty to eiglity-five. These elderly men 
were operated upon before the days of endocrine therapy. 

Symptoms. It would be well if there were more general recognition of the ac 
that early cancer of the prostate produces no symptoms. Such symptoms as me 
present when this disease is at an early stage usually' are due to an associa e 
benign hypertrophy. Benign enlargement of the gland was present in over one 
half of the patients in this series rvith symptoms of obstruction, frequency im 
hematuria. Bleeding was an infrequent symptom and was due to causes o ^ 
than the cancer. Forty-four per cent of our patients had no symptoms, ^ 
lesion being discovered on routine physical examination. Certainly t is is 
argument for periodic rectal examination in men over 50 years of age. 

Diagnosis. Every urologist is faced with the problem of making an accun 
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diagnosis of early prostatic cancer. We should pride ourselves on our ability to 
do this letter than others. But how accurate are we and what are the best meth¬ 
ods of arriving at a correct diagnosis? 

Present methods of making a diagnosis of this disease are: 1) rectal palpation. 
2) cytological examination of expressed prostatic secretion. 3) needle biopsy. 4) 
perineal exposure and frozen section. A discussion of our own proficiency in 
diagnosis is presented. 

facial palpation. The accuracy of this simple diagnostic method in our hands is 
as follows: Of 100 total prostatectomies, rectal examination suggested malig¬ 
nancy in ninety-four. Six patients were operated upon by subtotal prostatectomy 
under the impression that their lesions were benign. Histological examination 
proved these glands to be malignant and total prostatectomy was later carried 
out. Twenty-one patients had benign lesions. Rectal examination, then, was 
correct a« a diagnostic measure in 73 per cent of our cases and misleading in 27 
per cent. 


Cytological examination. We have had little experience with this method of 
diagnosis. In advanced cancer many positive diagnoses doubtless can be made. 
In early cancer, however, it seems doubtful if this method can be very accurate. 
Xo re P or >s on the cytological diagnosis of (arbj prostatic malignancy are avail¬ 
able. Since these neoplasms may arise in small areas of the posterior lobe or in a 
lateral lobe near the capsule, it seems doubtful that cytological examination 
should le accurate in many such cases. If this method of diagnosis is to be limited 
01 >b to advanced instances of malignant disease, it will be of little use in the 
present consideration. Our own accuracy in all cases of prostatic cancer by cyto- 
?= lea * examination has been about forty per cent. We are seeking more informa- 
t-on concerning the cytological diagnosis of early cancer of the prostate. 

ffa/c btop-ij. This method of diagnosing early cancer has been cried down by 
fflan - clinics. Its accuracy, in our hands, had depended largely upon the enthusi- 
°‘ ! ^ le examiner, his close cooperation with the department of pathology. 
" n care "Idi which the tissue is produced. 

J e most that can be said for needle biopsy is that when it is positive, the 
2 ie ® ^ oei have cancer. Negative or unsatisfactory reports are of no value in 

excluding cancer. 

„ 10 discussion, needle biopsy is limited to cases that had total prostatec- 
tatec^' '''° nie P at * enTS h a( i negative needle biopsies who did not have total pros- 
j I 0111185 - Mnce none of these patients were later found to have cancer, as far 
fudica ° W ' T ^ e accurac - v °I the procedure probably is better than our figures 

vr ,"'' ee< ^ e biopsy was performed in twenty-six of our cases. It was positive and 
Pnned cancer in 16 patients. It was never positive when the patient did not 
reD ra ? f Cr ' ^ was re P ort ed negative and was proved cancer in 4 cases. It was 
was C ne f a dve and was proved not cancer in 3 cases. Needle biopsy, then. 
o- I> '? rreCt ^ P er cerLt of the time (19 of 26 cases) and wrong or unsatisfactory 
than^ U f nL ° : * T ^ e ^ -6 cases). Since needle biopsy was no more accurate 

t^tml examination in our hands one may fairly inquire why go to the trouble 
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of this not too accurate procedure? The answer is that there is great comfort in a 
definite histological diagnosis of cancer before total prostatectomy is performed. 

Perineal biopsy and frozen section. This has been the most dependable and most 
accurate procedure. Its advantage consists in the removal of adequate tissue by 
direct approach to the prostate. But it does necessitate operation. In cases where 
the frozen section was reported negative and we were satisfied that no cancer was 
present I have seen no harm result from (lie operation. 

Perineal biopsy was performed in thirty-six of the 79 cases of prostatic cancer. 
A report of cancer was received in thirtj'-two. Total removal of the gland and 
histological examination proved that cancer was present in thirty-one of these 
cases. In one case where frozen section was reported positive, examination of the 
entire gland failed to demonstrate malignancy. In 2 cases, the frozen section failed 
to show cancer and the totally removed prostate also gave no evidence of malig¬ 
nancy. In 2 cases where the frozen section was reported negative, the totally 
removed gland was proved malignant. 


Roet.nl examination 
Needle biopsy 
Perineal biopsy. . 


Taih.e 1. Diagnosis 


j RIGFtT 

W ROS'G 

1 per cent 

per cent 

( 

73 

27 

1 <3 

27 

| 91.0 i 

S.4 


Perineal biopsy, therefore, was correct in thirty-three of 36 cases or 91.6 per 
cent. It was wrong in 3 cases or S.4 per cent. This method, then, had a considei- 
able degree of accuracy. Its errors may have been due to the submission of in¬ 
sufficient tissue to the pathologist or to the difficulties of making an accurate 
diagnosis from sections that are less well fixed and stained than paraffin sections. 

In forty-six of our 100 total prostatectomies, no biopsy of airy kind vas ob¬ 
tained. In these cases, the operator depended upon his preoperative impiession 
from rectal examination that the gland was malignant and more especially upon 
the consistency of the prostate at the time of perineal exposure. That such im 
pressions can be quite inaccurate is evident from the fact that without the )ene 
of any histological examination, the operator was correct 5S.7 per cent o ie 
time (27 of 46 cases) and incorrect 41.3 per cent of the time (19 of 46 cases), ee 
table 1. When the operator depended upon his own judgment alone, e 
wrong almost as often as he was right and proceeded with an unnecessaiily ia ica 
operation. f ^ 

In view of these facts, it seems unwise to embark upon radical surge)} 0 
suspected prostate without definite histological evidence of cancel. ie es 
way of being certain about this is by perineal exposure and frozen section. ^ 
Operation. As a rule, we are reluctant to advise total prostatectomy m men 
75 years of age. Most of the patients in this series who were beyond seven } 
were operated upon before the work of Charles Huggins. The operative tecimq 
used by us has been essentially that originally devised by Dr. Hug 
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Total prostatectomy by the vetvopuhie route bus bad less appeal to us. A com¬ 
bined abdominoperineal operation, on the other hand, we have used 16 times. 
This we have done partly from curiosity to see how it would work, but it was 
usually done in cases where the cancer was associated with a considerable degree 
of benign hypertrophy. This, 1 believe, is a valid reason for the combined pro¬ 
cedure. 

Pelvic lymph node dissections were performed on 6 patients. Positive nodes 
were present in two or 33.3 per cent. It is interesting bow closely this figure 
corresponds with the 34.5 per cent death rate by cancer within a 5-year period 
after operation as shown later. 


A few points about the operation itself may be stressed. The gland should be 
freed from its attachments with as little manipulation as possible. This is easier 
said than done. The rough handling the prostate receives is a drawback to the 
operation. Tissue removal should he as radical as possible and should include 
Denouvilliers’ fascia, all of the seminal vesicles with intervening tissue. The 
ureteral orifices must he clearly visualized and avoided. A good anastomosis 
between bladder neck and membranous urethra makes for a short convalescence 
and lessens the chance of stricture. 


The perineal position is a strain on elderly men with impaired circulatory 
systems and we have been obliged to stop the operation at times because of this. 
Great care must be used to avoid pressure upon the shoulders to minimize the 
' er - r unpleasant complication of brachial palsy. 

Postoperative mortality and complications . These were at a reasonable level 
ln these 100 total prostatectomies. There were 5 deaths, a mortality of 5 per 
cent. Two deaths were from postoperative shock and hemorrhage. Two deaths 
resulted from ligation of a ureter, with an associated rectal tear in one. One 
death was attributed to cardiac failure. 

'implications were not too common. The rectum wasdamagedin3 cases. Two 
" ere successfully repaired but one is included in the postoperative deaths. Rectal 
ll! Jurj is a serious complication not to be taken lightly. Three patients had post¬ 
operative strictures at the anastomosis between the bladder and the membranous 


urethra. All 


responded to dilatation. Two perineal fistulas healed with time. Two 


P a rents had epididymitis. One postoperative hemorrhage necessitated cystot- 
A ureter was damaged in 3 patients, two died, the third had the ureter 
2 Cce f : sh,U y re-implanted into the bladder. Brachial palsy followed operation in 
‘ ien a distressing and unnecessary event. One patient with postoperative 
Pneumonia recovered. 

j s r ^‘ e ure'dence of venous phenomena following operation in this older age group 
important and interesting. We have been especially' alert to thrombo-embolic 
emb r 6113 an ^ ^ aVe eam paigned vigorously to prevent deaths from pulmonary 
10b total ^ 16te ^ ave * )een no deaths from pulmonary' emboli in this series of 
hare t * 5ros * a ' ;ect ‘ om i es - Perhaps some deaths have been averted by our vigi- 
veins ' CaSes Thrombophlebitis developed and in these patients the femoral 
kmo.-a ] r:l '. e ■ ^ !0ra blty ligated. None died of a pulmonary infarct. Prophylactic 
d ' e,n hgations were done 6 times on patients who had large varicosities 
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of the legs or who had exceptionally poor circulatory systems. In 1939 to 1940, 
we took no precautions to prevent embolism, and fatal pulmonary emboli oc¬ 
curred in 2.04 per cent of all of our operations on the prostate. Of a total of 22 
deaths in these 2 years, eight or about 30 per cent were due to fatal emboli. On 
this basis we may have averted two or three deaths since 1940. 

Urinary control. The popularity of total prostatectomy will depend greatly 
upon whether patients are continent or incontinent. A price any patient may have 
to pay after this operation is imperfect urinary control. This is of major im¬ 
portance to the patient and may lie a factor in his medical adviser’s consent to 
the operation. Adequate urinary control, then, is important. 

What is adequate control? The interpretation of this seems to vary with the 
physician who writes the follow-up notes upon the patient’s record. The doctor 
who performed the operation and then secs the patient in the follow-up clinic 
is prone to rate control good if the patient can start and stop the urinary stream 
at stern command. If, however, this patient wets himself at the slightest effort, 
urinary control certainly’ is not good. The true state of affairs is best determined 
from the notes of several observers. 

Between complete continence and complete incontinence there are shades of 
urinary control. These are not easily classified. Three headings, however, may 
suffice: 1) incontinent, meaning that the patient wears a bag or clamp; 2) fair, 
if he wears a pad or a diaper; 3) good, means normal or nearly normal control 
with at the most some degree of stress incontinence or minor leakage. Those 
classified as fair or good must be dry at night. 

In the immediate postoperative period, urinary control often is poor. Twenty- 
three per cent of our patients were incontinent when they were discharged from 
the hospital. Seventy-two per cent had fair or good control. This is a high P llce 
to pay. Fortunately, however, with time, many patients regained better contio . 
About one-half of those who were incontinent eventually’ dispensed with bag oi 
clamp. Twelve patients remained incontinent. Seventy-two patients eventual y 
had good control. In nine it was fair. Tire remaining 7 patients died before then 
continence could be fairly evaluated. Of 93 patients who survived long enough to 
tell about their continence, eighty-one or S7 per cent had good or fair contio. 
Twelve or 13 per cent were incontinent. Thirty-five patients had normal uiinaij 
control. 

Pathological examination. We have felt that useful facts could be learned J a 
careful pathological study of the tissues removed by total prostatectomy’. In t u^s 
we have the close co-operation of our department of pathology’. Sections o a 
lobes of the gland are taken. Tissue from the bladder neck and seminal vesm es 
are studied and sections are examined for perineural and capsular invasion. j 11 
sections of the entire gland are stained and mounted. A correlation o ie 
facts with years of follow-up should be of value. Only’ in the past 3 y’eais iai e v 
had the advantage of such thorough examination. . flges 

Areas involved. In the 79 cases of cancer it was demonstrated that m cfl ^ 
only one lobe of the prostate contained cancer. More than one lobe uas im o ^ 
in 25 cases (fig. 2). There was no record of this fact in thirty-four. In spi e o 
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selection of early cases of prostatic cancer, therefore, the tumor had already in¬ 
vaded adjacent areas, or arose independently in more than one lobe in over one- 
half (55.5 per cent) of our cases where this information was available. Although 
clinical examination had suggested that only one small area of the gland con¬ 
tained cancer, not infrequently pathological examination showed tumor in 
other areas. This probably is not an uncommon feature. 







mm 


... . S A 

c , rei n 0 - S « tion °f entire prostate. Photomicrograph low power. Dark stained areas are 
area of S °‘ canc F r are present in posterior lobe and right lateral lobe. Note small 

small inri.l 'f n ? nc >' a !so in left lateral lobe just beneath capsule. Clinically, patient had 
rated area in right lateral lobe. Biopsy taken from right lateral lobe. 

Perineural invasion. In the 79 cases of total prostatectomy for cancer, peri- 
in U fiff mVaSi ° n AVas re P ortec L present in 20 cases, absent in eight and not reported 
fact th ~° n - e ' Inan P sections were not examined for this feature, the 

at 1,J "’as present in 25.3 per cent of the cases and absent in 10 per cent 
s Pedfi S S |/^ a ^ P er * Meur£ d invasion is fairly frequent. When this feature was 
cancel 3 ^ ^ Q0 ^ ec ^ f° r > it was present in 71 per cent. In our 41 cases of prostatic 
J'^ eta ^ e ^ ll P oa moi ' e than 3 years ago, perineural invasion was reported 
statist' a * )sent in eight and not. reported in 25 cases. From these meager 

fVh 1CS ^ aVe a ^t em Pted to draw some conclusions, 
years P en,leur£ d invasion was present in patients operated upon three or more 
Patient^h'd^’ 6 or ^-5 per cent, died of cancer within 2 years. Since this 

v erv a . involvement of the bladder neck and seminal vesicles and was a 
questionable candidate for operation, the presence of perineural invasion 
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seems unimportant. Of her patients whose tumors showed perineural invasion 
were all alive from 4 to 9 j'ears after operation and clinicall}' free of disease with 
one exception. This man has lived 9 years since operation but has now a hard 
nodule in the pelvis that suggests recurrence although recent needle biopsy 
produced no tumor cells. 

No evidence of perineural invasion was reported in 8 cases. Two or 25 per cent 
died of cancer within 3 years of operation but in both the seminal vesicles were 
invaded by tumor. Four patients are alive from 5 to 8 years after operation and 
two have died of causes unrelated to their prostatic lesion. 

There is little evidence from these inadequate figures that perineural invasion 
lias prognostic significance. I suspect that its presence within the prostate does 
not neeesssarily mean a spread of tumor cells beyond the gland itself. Tumor in¬ 
vasion of the lymphatics along the seminal vesicles probably is considerably 
more significant. 

Capsular invasion. We sought to determine the importance of a spread of cancer 
to the prostatic capsule. In all 79 cases of total prostatectomy for cancer, capsular 
invasion was reported present in twenty or 25.3 per cent, absent in eight or 10.0 
per cent, and not reported in fifty-one or 04.7 per cent. Although many of our 
early cases were not examined for this feature, capsular invasion seems to occur 
fairly frequently. When capsular invasion was specifically looked for, it was 
present in 71 per cent of the cases. 

Of the 41 cases operated upon, more than 3 years ago, capsular invasion was 
present in 10 or 24.4 per cent. None of these 10 patients died of prostatic cancel. 
Eight have lived from 4 to 8 years clinically free of recurrent disease. One died 
of cancer of the sigmoid. One is alive 9 years since operation with possible, though 
unproven recurrence. 

These figures suggest that capsular invasion is present fairly frequently but is 
not of great prognostic importance. 

Involvement of the seminal vesicles. While perineural and capsular invasion b} 
these neoplasms seemed to have little prognostic significance, it was thought t a 
tumor invasion of the seminal vesicles probabty was serious. Our studies seem to 
bear this out. ^ , 

The seminal vesicles were completely removed in sixty-three of our 79 to a 
prostatectomies for cancer. The vesicles were not removed or were only paitia J 
removed in sixteen. Partial removal was considered the equivalent of no remora 
at all. Tumor invasion was present in 20 patients whose vesicles were lenune ■ 
In 36 patients no invasion was found. No report was received about the vesic es 
in seven. In twenty or 35.7 per cent of 56 cases whose vesicles veie lemoie 
and concerning whom we had reports from the pathology department, in\ asioi 
of the seminal vesicles was present. . , 

There is a strong tendency, therefore, for these tumors to invade t u semim 

vesicles. , ,, ^ 

The seriousness of tumor invasion of the vesicles is illustrated y ^ 
patients who were operated upon three or more years ago. In thirty o t 
seminal vesicles were completely removed and they were not remove m e 
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In seven of the 30 patients, the vesicles were invaded, no invasion was reported 
in nineteen and no report was given in four. In seven or 2(5.S per cent of those 
concerning whom we had this information, the seminal vesicles were invaded by 
tumor. When such invasion was present, two or 2S.5 per cent died of cancer 
within 2 years. In the 19 cases where no invasion was found, two or about 10 
per cent died of cancer, one in 4 years and one in 7 years. It seemed, therefore, 
that invasion of the seminal vesicles was of serious import. 

The effect of removal of the vesicles was studied in the 41 patients operated 
upon three or more years ago. Of 30 patients whose vesicles were completely 
lemoved five or 10.6 per cent died of cancer in from 1 to 7 years. (Invasion was 
present in seven.) Of 11 patients whose vesicles were not removed, six or 54.5 
percent were dead of cancer in from 1 to 5 years. 


Table 2. End Ilcsnlts: Over S years postoperatively, .{1 patients 


Ative and appm cully well for 3 years 

Alive with disease 

Dead or not followed (1) 

Dead of cancer 

(Later died of cancer, 3) 


Ajive and apparently well 
Alive with ? of disease 
Dead 

Dead of cancer 

(Later died of cancer, 1) 


CASES 

TER CENT 

20 

' 03.4 

! 2 

4 9 

13 

31.7 

I 7 

17 0 

postopciativc, 29 patients 

CASES 

PER CENT 

1 15 

i 51 7 

| 1 

3.5 

13 

44 S 

10 

34.5 


not ' S death rate from cancer among those patients whose vesicles were 
le ni°ved argues strongly in favor of complete removal of the seminal vesicles 
C6SS ^' C ' r S ross characteristics at or before operation, 
aud^ rCSU ^ s ' dancers of the prostate are variable. The disease spreads quickly 
is tapidly fatal with some individuals while in others its progress is so slow 
Q j- a 'C P'csence seems of little importance when life expectation is not long. Some 
of tv, 11- ^ a ^' en ^ s "h° survived the 3 or 5-year period clinically free of cancer died 
dev r* ^’ sease * n subsequent years. One patient, well for 4 vmars after operation, 
net ' 6 t ev idence of recurrence in his pelvis but with stilbestrol has remained 

Sc ° Ver 9 ShlCe °P eration - 

to 1949 ! ^ a ’' f 0 ^ 0w ~ v P- Forty-one patients had total prostatectomies previous 
the l "enty-six or 63.4 per cent were alive and clinically free of disease at 
oae f." y, ^ years (table 2 ). Two were alive with disease. Twelve were dead and 
°f (1 ™ U c not ^e followed and is presumed dead (31.7 per cent). Six we know died 
Per cent) 0ne un f°h°wed case is counted as having died of cancer (17.0 
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Six patients had castration and estrogens. One was castrated at the time of 
total prostatectomy and is alive 9 years later with possible recurrence. Others 
had anti-androgenic measures added to total prostatectomy at some time after 
operation but survived less than 2 years. 

Five year follow-up. Twenty-nine patients had total prostatectomies five or 
more years ago (table 3). Fifteen or 51.7 per cent were alive and clinically free 
of disease at the end of five years. Thirteen or -14.8 per cent were dead. One was 
living with possible recurrence. Ten or 34.5 per cent had died of cancer. Of the 
fifteen 5-year survivors only one has subsequently died of cancer and this was 6 
years after operation. If a 5-year postoperative period has been safely passed, 
the chance of recurrence seems rather small. 

CONCLUSIONS 

There is an increasing tendency to favor total prostatectomy in the treatment 
of early cancer of the prostate. During the past 10 years we have performed four 
times as many of these operations as in the previous decade. A histological diag¬ 
nosis of cancer should be obtained before total prostatectorm’ is performed. 
Perineal exposure and frozen section is the most reliable method of diagnosis. 
Perineural and capsular invasion seem to have little prognostic significance. 
Invasion of the seminal vesicles, however, seriously affects prognosis. The semi¬ 
nal vesicles always should be removed complete^. 

Postoperative mortality and complications have been reasonably low. Func¬ 
tional results after operation are sufficiently good, I believe, to justify the pro¬ 
cedure. 

Fifty-one and seven-tenths per cent of our patients after operation have sur¬ 
vived for 5 years clinically free of cancer. 

262 Beacon St., Boston 16, Mass- 
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ERYTHROPLASIA OF QUEYRAT 


JAMES IV. MERUICKS and THOMAS L. C. COTTRELL 

From the Urologic Service, Presbyterian Hospital, Chicago, and the University of Illinois, 

Chicago 

Erythroplasia of Queyrat is a prccancerous lesion involving the glans penis 
usually, but which may involve the coronal sulcus and the prepuce, of chronic 
nature and characterized by the appearance and persistence of slightly sensitive 
red plaques lightly infiltrating the mucous membranes. The lesion, although 
relatively rare, slowly and progressively changes from a prccancerous to a malig¬ 
nant one. 

Paget in 1S7-1 described an analogous type lesion “Paget’s Disease of the 
Nipple” and believed that a similar type dermatological disturbance might be 
observed on other parts of the body. Tarnowsky described a comparable lesion 
in 1891. Fournier and Darier in 1893 introduced the lesion into French literature, 
limiting the lesion to the penile site and naming it “Epithelioma Papillaire.” 

In 1911 Queyrat described the same lesion stating, “This is an affliction of 
chronic nature, characterized by the appearance and persistence of red plaques, 
non-painful and slightly sensitive, accompanied by light, superficial infiltration 
of the mucous membrane, and having a tendency in certain cases to degenerate 
toward an epithelioma type lesion ... which because of the coloration, infiltra¬ 
tion of the tissues and because of the similarity to leukoplakia, a comparison of 
which is found even in the evolution of the epithelioma, I propose to give this 
p'ion the name of erythroplasia of the glans.” 

The disease was introduced to American literature by Sulzberger and Saten- 
stein in 1933. In 1936 Irgang and Alexander reported the first case of a Negro 
111 the literature. 

Because of its location the lesion enters into the realm of the urologist, be- 
ooving the latter to not only be acquainted with the pathology in question but 
as o to be proficient with the most adequate corrective measures. 

ne majority of authors consider the etiology' as being essentially unknown, 
c ,° U . Station, trauma with or without scar formation, inflammation and 
YP lis have been postulated as predisposing factors. 

- PProxnnately 20 per cent or more of the cases reported, according to Mont- 
gomery, eventually develop into epitheliomas in situ. The condition is therefore 
-si ed as a precancerous lesion, a lesion not infrequently' showing a remarkable 
torv' ‘ V ^histologic infiltration signs, namely 7 , mitotic figures, marked inflamma- 
. reaction, recurrent budding, dy r skeratosis or other stigmata of incipient 
~ tlaUcj '; J’ et eventually- becoming malignant. In such a group are included 
tar' r ° , SIa Queyrat, Bowen’s disease, senile keratosis, arsenic keratosis, 
teemed^ 1011 aa< ^ leukoplakia of various mucous membranes. However such es- 
^Titers as Sutten, Sulzberger and Satenstein reject such a term, pro¬ 
ud at meeting of Chicago Urological Society April 24, 1952. 

SOT 
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pounding that it is of statistical value only, and that a lesion is either totally 
benign or malignant from its conception. Ormsby and Montgomery believe that 
until more is known about the etiology’ of cancer, and since in precancerous lesions 
all transitions from a benign to a malignant histopathognomonic picture can be 
seen in the same or adjacent lesions for a given case, the term “preeancerosis” 
as defined has a definite classical and pathological meaning and is of prognostic 
and therapeutic value. 

In a review of the literature, some 2G0 cases having been reported throughout 
the world, one finds a predominance of males over females in a ratio of two to one. 
This is a disease of the second half of life; the range in the 2G0 cases was between 
24-77 years, with a comparable average age of 4S. Circumcised and noncircum- 
cised cases arc both included in the reported series. With respect to the latter, 
irritation may well be an important factor, being due to smegma irritation plus 
infection, while in the circumcised cases clothing irritation may be paramount 
in its production. 

Erythroplasia of Quevrat is characterized by an irregular but sharply' de¬ 
marcated, round or oval, red, grossly lobulated, flattened yet slightly' raised 
lesion that has a smooth velvety sensation, shiny appearance and a somewhat 
more firm consistency' than the surrounding normal skin. There is only a super¬ 
ficial infiltration tendency. The lesion is moist only' if associated with secreto- 
genic surfaces. At times superficial erosions are noted as are marginal leuko¬ 
plakia. The majority' of male lesions are noted on the dorsal aspect of the glans, 
glans preputial portion and, to a lesser extent, on the inner preputial surface. 
In the female the predominant lesion is along the labia minora, interlabial furrow 
or on the labia majora, especially' along the posterior fourchette. Occasionally it 
is seen on the clitoris and cervix. A single lesion is present in most cases, although 
at times several lesions have been noted and may' attain 2-5 cm. in diametei. 
Even in multiple lesions there is a coalescing tendency' over a period of time. 
The plaque may' remain stationary' for a varying amount of time, then increase 
in size. Rarely' a temporary’ regression is observed. 

A review of 2G0 cases revealed the average duration of the lesion to be 37 
months, the shortest interval being G weeks and the longest 12 y'ears. 

Sy'mptomatology' may' be minimal or at most nonincapacitating and of minor 
degree consisting of some itching, burning sensations. In advanced cases b ee 
ing and adhesions to the prepuce may' occur. 

Histologically' the most common type consists of a dy'skeratotic ty r pe lesion 
with rete peg hy'pertrophy (metaplastic variety'). A second ty'pe, the hy’pej 
plastic, reveals a strong acanthotic reaction with elongated interpapillaiy u 
having minor ramifying qualities. A variable degree of inflammatory' ieac io 
is present in the cutis, often perivascular in location. The remarkable pauci y 
of keratohy'alin formation produces the gross reddish appearance. Both iane ies 
may' be present together as mixed ty'pes. 

Diagnosis. A presumptive diagnosis may' be made on the appearance an ° ^ 
tion associated with slow progression tendencies and a history' of c loniciy- 
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However, only by a biopsy is a definite diagnosis made, presenting an essentially 
characteristic microscopic picture. 

A Kahn test, blood sugar, urinalysis, white and 2 -ed blood count, vaginal 
smear, urethral smear and in a case of suspected chancre, a dark field examina¬ 
tion are valuable adjunctivcs. The lesion must be differentiated from seborrheic 
dermatitis, lichen planus, syphilis (primary or secondary), carcinoma of the skin, 
sarcoid, contact dermatitis, recurrent herpes, dermatitis medicamentosa, granu¬ 
loma inguinale, diabetic dermatologic changes, lupus tuberculosa, lupus ery- 
thematosis and Paget’s and Bowen’s disease. 

The form of treatment utilized depends on whether the lesion is considered 
benign, precanccrous or frankly malignant. If benign, a conservative local 
therapy of neoarsphenamine or borax solution irrigations, protective dressings, 
hland ointments and a mechanical tube preventing local irritation are utilized. 
Some men have used electrocoagulation, carbon dioxide freezing or local excision 
mth variable degrees of success. 

Most authors consider the lesion precanccrous or malignant, requiring more 
radical measures. Surgical intervention appears to be then the only adequate 
form of treatment. A benign appearing early lesion may be handled satisfactorily 
by performing a partial amputation of the distal one-third of the penile shaft 
2 cm. proximal to the lesion edge, followed by periodic office examinations for 
recurrences. In well advanced cases the only rational type of therapy consists of 
amputation of the entire penile shaft with removal of the regional lymph nodes. 

''P oration of the inguinal area for involved lymph nodes is always recom¬ 
mended since prognosis varies diametrically" opposite to there being metastasis 
Present. Electrocoagulation locally" either alone or with x-ray" therapy" to lymph 
n °des has met with little success to date in advanced lesions. 


CASE REPORT 

^ ^ e herein report the two hundred-sixtyffirst case of erythroplasia of Queyrat. 
ber^ ' e2r w ^ e man en tered the Presbyterian Hospital of Chicago, Septem- 
„ er 1919, on the Herbst-Merricks urologic sendee. His complaint was a 
gra ual tightening of the foreskin” for the past 3 years. During this time two 
^ a, ap imotic episodes had occurred. Circumcision had been refused twice. Now 
reskin could not be retracted and was becoming increasingly tender. Several 
revious hospital admissions had occurred for non-related conditions, 
was exam 'nation revealed a stocky", well developed man. Blood pressure 
tub ^ K: e l’ e hds were slightly" injected. The abdomen was slightly" pro- 

« rectal examination the prostate was normal in size but somewhat 
ber ri b >re P uce was Hgbtly constricted. It could not be retracted. The ad- 
f '' n ,. e . Were swollen and angry looking. The distal aspect of the glans was 
field*^ Ua ^ "hierated. A finding of 50 leukocytes in the urine per low powered 
qj V> as 0n b" significant laboratoiy observation. 
a dhedo I ™ C ' S '° U ^ ^ U! dorsal slit, lateral flap method was performed. Dense 
" ere encountered in freeing the prepuce, revealing an ulcerated glans. 
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A relatively uneventful postoperative course ensued without urinaiy complica¬ 
tions. The glans was slow to heal. Two areas in particular remained slightly 
raised, well circumscribed and reddish in color. They were moderately tender. 
After 22 days of various medicaments, the patient was discharged. 

During the next G months various ointments and chemicals failed to bring 
about complete healing of the glans. The patient was seen fy Dr. James H. 
Mitchell who took the photographs (fig. 1). lie also obtained a biopsy which 
revealed erythroplasia of Quevrat with suspicions of malignancy. 

On February 23, 1950, the patient was re-admitted to the hospital. The glans 
penis was reddened and injected in irregular regions with a dry, denuded area 
on the right lateral aspect, circumcribcd, somewhat irregular in contour, very 
slightly raised, red, velvety and glazed in appearance with no particular indura¬ 
tion. No inguinal adenopathy was noted. Urinalysis was negative. 



Fig. 1. Erythroplasia of Quevrat. A, dorsal view of gross lesion demonstrating irreg 
ular circumscribed, slightly raised red velvety glazed lesion. B, lateral view. 

The penis was amputated the following morning. The incision was cariied 
around 2 cm. proximal to the corona. The defect was covered by a frenular flap 
of skin with a cruciate stab wound through which the urethra was drawn. Some 
plastic induration was noted in the corpora. An inlying 5 cc Foley bag was place 
in the urethra. Inguinal exploration revealed nothing of significance. 

The postoperative course was uneventful. The catheter was removed on t e 
eighth dajL The new meatus lias shown no tendeny to contract. 

The gross pathological description was that of a “glans penis with 1 CI ^' ® 
tissue proximal, the glans being covered with multiple irregular leukop a ua 
appearing areas and on the dorsum a 4 mm. ulcerated area.” A section a " ea 
through the ulcerated area revealed “areas where there is a complete atiop 3 ° 
the epidermis and in some places even ulceration. At the margins of these ati op IC 
areas there is squamous epithelium which has undergone moderate lyperp asia 
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with the presence of dyskeratosis (fig. 2). One small epithelial pearl is seen 
directly beneath the stratified squamous epithelium in one area. The same in¬ 
flammatory infiltrate as seen in the previous specimen occurs in a hand-like 
manner directly beneath the epithelium and extends downward into the deeper 
tissues in the peri-vascular spaces. The infiltrate is composed primarily of lympho¬ 
cytes but there are al-o a few polymorphs, eosinophils, plasma cells and macro¬ 
phages in some areas. The present slides which number six reveal focal areas 
of erythroplasia. There is no evidence of spreading carcinoma in these slides. 
This specimen then represents portions of amputated penis on which a diagnosis 
of transitional cell carcinoma developing from an erythroplasia of Queyrat is 
made." (George M. Hass, pathologist.) 



thosis of 'broplasia of Queyrat. Histological section revealing ulcerated areas, acan- 
tpitheVmm p 6 fPYa atu b a t margins, hyperplastic and dvskeratotrc reaction of squamous 
inent Uln ' '•' ua -hke perivascular inflammatory infiltrate below epithelium is rather prom- 


'T'l 

with 6 * >a * lent Was discharged from the hospital some 19 days after operation 
a nearly healed penile stump. There has been no recurrence of the condi- 
™n to date. 


CONCLUSIONS 


hTudl^ r °^ aS ' a Q ue T ra * ' s a precancerous lesion involving the glans penis 

forty per cent degenerate into malignant epitheliomas. 

, . °f ls essentially unknown, although irritation, inflammation and 
If a ' G ' 5een P° stu l ate d as predisposing factors. 
e * P r edominate in a 2 to 1 ratio, 
mor or absent symptomatology is the rule. 

Thcf 5 ' 01 " ' esion ^ essential. 

supu 6 a dequate treatment available is amputation for an advanced case 
" h as 15 reported here. 
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QUEYRAT’S ERYTHROPLASIA WITH CARCINOMATOUS INVASION: 
REPORT OF AN UNUSUAL CASE 


SEYMOUR FRIEDMAN, CAPT. MC 
From the Urology Section, U. S. Army Hospital, Camp Gordon, Ga. 

Paget (1874), Tarnowsky (1891), and Fournier and Darier (1893) had suc¬ 
cessively discussed this disease. The presently known title was branded in 1911, 
when Queyrat presented his exhaustive study. 

The etiology remains in the annals of obscurity. Lues has been suggested, 
and repeatedly denied, but chronic irritation lias been advanced, although cases 
have been reported in circumcised people. Trichonomad and Treponema or¬ 
ganisms have been suggested. 

It is believed this ease should be presented for two reasons: 1) The gross lesion 
m situ was undiagnosed because it did not even remotely resemble the classical 
description. 2) To prove that Queyrat’s erythroplasia may not only be precancer- 
ous > hut can be carcinoma in situ and, as in this case, can be invasive. 

Until 1948, it was categorically acceptable that erythroplasia of Queyrat was 
not only precancerous, but that it was particularly prone to metastases, and 
must be recognized as such, because in spite of its benign appearance, it should 
he treated as cancer. In 194S, Sachs and Sachs presented 10 cases endowed 
entirely with strictly benign histopathological features, and therefore concluded 
m concept that erythroplasia is cancerous or precancerous is questionable. 

The classical gross description is an habitually single, well defined area with 
nlliant red velvety surface, and little or no infiltration, occurring principally 
011 the glans penis, vulva, mucous membranes of the mouth, and occasionally" 
°n the mucosal surface of the prepuce. Histologically, it is characterized by 
acanthosis, intracellular and intercellular edema of the epidermis, irregular and 
° on & a ted rete pegs with many vacuolar cells and a fairly dense infiltration of 
round cells with vascular dilatation in the upper cutis. 


REPORT OF CASE 

ai/Sgt. J. B. R., aged 39, appeared in the clinic on January 8, 1952 complain- 
the ° a Sma ^ ^ RS ' 0U on the left hand side, dorsal surface of the mucosal aspect of 
P-P-. which had been present for ten years and had resisted all forms of 
bren thera Py- The lesion consisted of an oval shaped, slightly elevated, orange- 
ni aiea one and one half centimeters long with tiny, hard smooth papillary 
time 101 - S aU< * longitudinal fissures which burned and opened from 

was, 6 1° ^' me 0n intercourse and contamination by urine. Originally the lesion 
characterized on iy p,y tp e fissures and induration, the oval shaped picture 
n _> ma de its appearance approximately" two months prior to the initial 
cal lna,10n ' ^here was nothing significant in the past history, and general pliy r si- 
jv^^^nation, including special attention to the clinically" available regional 
' ^drainage areas, was negative. 

anuary" to, 1952, under local anesthesia, the patient was circumcised well 
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outside the pathological area, insuring eradication. The postoperative course 
was uneventful. 

Figure 1, A reveals a low power section demonstrating the typical architecture 
of this entity, with all the neoplastic changes, compatible with intradermal car¬ 
cinoma in situ. 

Figure 1 , B is a low power view of the area adjacent to A revealing invasion, 
vascular penetration was not demonstrable. 



Fig. 1 


In this case, eradication by circumcision was the treatment. Other met 10 s me 
surgical excision and destruction with high frequency current. Sachs an ac is, 
in their 10 cases, all devoid of neoplastic features, found local app 1Ccl 10,1 r _ 
neoarsphenamine twice weekly for three weeks to be best, based on ie ij^ 
pothesis that the etiological agent was Trichonomad or Treponema wit i a ie 

tion to Vincent’s infection. Ouey- 

This case has been presented to discourage any concept other than us - 
rat’s erythroplasia is a serious disease, and therapy must be governed accoir n 
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ACUTE SCROTAL APPENDICITIS 

STANFORD W. MULIIOLLAXD, HARRY M. MADONNA and DONALD A. CORXELY 

Much has been written concerning acute appendicitis and the various normal 
and abnormal locations of the appendix. In view of the variability of the position 
of this structure, its finding as part of the contents of a hernia should not be 
particularly uncommon. As one scans the literature, however, he sees that re¬ 
ports of finding the appendix in the scrotum are very few. This paper is con¬ 
cerned with the unusual occurrence of acute vermiform appendicitis in the 
scrotum. 

Keyes' reported the presence of the cecum and appendix in the scrotum in a 
large indirect inguinal hernia. Zambrana 2 reported a case of appendicular abscess 
localized in the scrotum. Recently ReiP reported an acute scrotal appendicitis in 
a 2 weeks old boy. Although the condition must be fairly common, these are 
t c feu references to the acute appendix being found in the scrotum. 

The appendix may be practically anywhere in the abdomen, in the fossa, 
pouches and canals thereabouts. Besides being found in the scrotum, in hernial 
-acs (inguinal) or in the thigh in a femoral sac, it has also been reported in the 
lorax. 4 If the hernia is a sliding one of the cecum, the appendix may be in the 
-vrotvim or thigh outside the sac. Babcock 1 has not infrequently found the appen- 
( x in a hernial sac, particularly that of a right inguinal hernia. He found a gan¬ 
grenous appendix as the only occupant of a right inguinal hernia and has reported 
ooe appendix herniated into a left inguinal hernia. Left herniation of the appendix 
occurs as the result of complete or incomplete transposition of the viscera in 
mm cases, there being in a few also dextrocardia. 6 

3 an in 1937 presented figures showing that of 8,692 cases of appendicitis, 

^ or 0.13 per cent were found in the hernial sac. Coley s found that of 2,200 
of th 1QS ° Peiakd ’ * dle a PP er, dix was found 17 times or 0.77 per cent. The finding 
e appendix alone in a hernial sac is more unusual and Watson 9 found reports 
ou \ 53 cases in a series of 17,192 cases of hernia collected from the literature, 
infl C a .^T )en di.x in the sac of a hernia would seem more likely to be acutely 7 
he ame ,^' an * s ^ le appendix within the abdomen. True strangulation of the 
occurs^- ilPPend * X P robabl y> s unusual but can occur. The likely situation which 
inf] 11 ^ * S due to greater exposure to trauma in the sac, mild recurring 
' na °i v changes give rise to a more acute process with resulting changes 
ac eristic of acute suppurative appendicitis. 

Philadelnhin 'T, 1 "" 1 ' meeting, Mid-Atlantic Section, American Urological Association, 

1 Keves T v , pnl JV 952 - 
5 Zambr’ani A V^t/' Su i g - 74 : 833 ’ 1947 ‘ 

’Reif TT a’ t Yi : ? ev - de med - v cir. Habana, 51: 1, 1946. 

< HatoWf : o J ' V rob ’ 641 7S3 > 1950. 
s Babcock e w'w n p J - R ° ent g eno1 - 50 = 244, 1943. 

1916. K ’ " • W - : p enn. State NIed. J„ 49: 72S, 1946; Surg., Gynec. & Obst., 82: 414, 

! Rvan e ’w : f :lil J ical 'I ournal (England) 70: 42, 1941. 

s H'ohmer S ur #’ 406 = 135 . 1937 - 

’tVatTon ’r V Y - M ed- College, 8 : 32, 1945. 

- ’ 1j ' Herma. St. Louis: C. Y. Mosby Co., 1924, p. 527-549. 
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The symptoms of hernia of the appendix usually are so mild that they are given 
little attention prior to the development of acute appendicitis and the diagnosis 
is practically never made before operation. There may be a history of recurrent 
bouts of abdominal pain and nausea but because of absence of tenderness is not 
usually attributed to the appendix. In the scrotal type the greatest attention is 
focused on the painful, reddened, swollen scrotum which usually overshadows 
any complaints referable to the abdomen. Most of the time a preoperative diag¬ 
nosis of strangulated hernia or acute torsion of the testicle is made. 

The following case is illustrative of three separate hernias among which the 
appendix was involved. 

“A G month old Xegro boy was admitted to the Philadelphia Hospital for 
Contagious Diseases on February 14, 1951 with a diagnosis of mumps. There was 
noticed also, a nonreducible mass in the left side of the scrotum which had never 
been seen previously. There was associated tachypnea and irritability, but no 
vomiting and normal stools were reported. There was also a reducible umbil¬ 
ical hernia which had been present for the past 5 months. 

Pertinent physical findings on admission were, an acutely ill colored male in¬ 
fant, quite irritable and crying constantly. Temperature was 104, pulse 105 and 
respiration 50. Meningismus was present. The adbomen revealed marked disten¬ 
tion with prominent tortuous veins of the abdominal wall. A large nontender 
reducible umbilical hernia was present but no other abdominal masses were 
palpated. Percussion was tympannic and no peristalsis was heard. The genitalia 
presented a large, tender, ciythematous swelling markedly distorting the left side 
of the scrotum and not transilluminatccL No bowel sounds were heard over this 
area. The diagnosis on admission was strangulated left inguinal hernia, reducible 
umbilical hernia. 

Initial laboratory studies: hemoglobin, 6 gm.; red blood cells, 3,420,000; white 
blood cells, 19,GOO; polymorphonuclears 69 per cent; lymphocytes, 30 per cent, 
monocytes, 1 per cent; CO; combining power, 31 volumes per cent. 

On the dax’ of admission, under ether anesthesia, an oblique left inguinal in¬ 
cision was made (by a general surgeon) and dissection carried down to the mass 
in the scrotum. This was found to be an edematous and necrotic hernial sac com¬ 
municating with a hydrocele. The testicle was involved in this same inflammator} 
process. Before any further surgery was performed in this area, the abdomen "as 
entered by way of the umbilical hernia and the inguinal hernia examined from an 
intra-abdominal position. After it was established that the two lesions neie 
separate, the hernial sac, hydrocele and testicle were all removed inguinal]} en 
masse and the defect in the inguinal region closed. The bowel appeared noima 
but some free fluid was noted in the pei’itoneal cavity. The umbilical hernia i 'e 
wise was repaired. _ r g 

Postoperately the infant was maintained with streptomycin 100 mg. 
hours, intravenous terramycin 100 mg. every 12 hours, whole blood an m ra 
venous fluids with constant gastric suction. On the second postoperatne 
the temperature was 102.2F, pulse 130, respirations 24. Bowel sounds w ere au ^ 
ble. The infant was started on surgical liquids orally with supplemental’} pare 
teral fluids and antibiotics continued. 
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On the third postoperative day the infant spiked a fever to 103.2F and cried 
constantly throughout the day. Some coughing was noted but he was taking and 
retaining fluids well. The abdomen was slightly distended but soft with active 
peristalsis. The left inguinal incision remained normal. At this time it was 
noted that the right side of the scrotum was swollen with a separate, firm, tender, 
olive sized mass immediately above the right testicle. The patient showed con¬ 
tinued progress and was still eating and retaining food. 

Hhen this patient was first seen by the urologic consultant on the sixth post¬ 
operative day. the condition was essentially as noted in the foregoing paragraph. 
It was believed that he may have had a torsion of the left testicle and perhaps 
the mass on the right side was also a similar torsion, but because of the abdominal 
distention, there must be some relationship with the abdominal cavity. Explora¬ 
tion of the right side of the scrotum was advised. 



a ridT''^ < ^ >erar * 011 ' one vree k following the initial one. was performed through 

found ‘ ln ^ inn2 ' * nc * 5i0n extending down to the scrotum. A definite mass was 

which m 'k- 6 ponton of the scrotum extending along the spermatic r-ord 

involved* 5 edematous. The testicle did not appear to be directly 

jk and cord were delivered and the inguinal canal opened. 

' I0UG ^ adherent to the spermatic cord just above the testicle. The 

re _ f 5 * a ? !D aIis was opened with diSculty due to considerable inflammatory 

**nirtm ar0Ua '^ mass and cord close to the external inguinal ring. A tubular 

nnc i " D °:ed /Sg. i t after further dissection, extending from the internal 

° lesion. This tubular structure was further dis- 

- ,ree i0 nnd to be coiled on itself with a definite inSam matorv and -emi- 

ueeronc -n, ■p’ . 

into —y ‘" . ' Vernal ring was enlarged, the cecum grasped and pulled down 

■pjjV ' 7^ 11 r -~^ tubular structure was identiSed as the vermiform appendix 

f „ A e2SL v removed by the usual te-hnioue, I savins the nstr spermatic 

^ tPs^ r 'Tc* t 1 t , 

w ~ - u. ine £i“rEii£i Tra- tz'dszz&i s&n ttoteuI 
... ~ .. 

iheh^-A - m:ar>- re^avel intravenous fee.- and whole blood until 

~ ts^cnei u The pa-fen* never vomited: he urinated promp'Iv 
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and had normal stools throughout. Antibiotics were continued for 1 week post- 
operat ively. Temperature ranged between 99—101F rcctally for the first two days, 
then remained normal. The patient was discharged on the ninth postoperative 
day with both incisions well healed. 

Pathological report (first operation): Microscopic examination of the tissue 
submitted revealed a recent hematoma at one edge of which there appeared to be 
organization characterized by fibroblasts and capillary proliferation into the edge 
of the blood clot. Further away from the edge of the blood clot the fibrous tissue 
had taken on a myxomatous pattern. Other sections revealed foci of necrosis in 
which there were numerous neutrophiles surrounded by similar myxomatous 
fibrous tissue, some of which showed evidence of recent proliferation with 
numerous capillaries and fibroblasts. In still other sections, poorly differentiated 
testicular tissue was noted in which the tubules were very small, the lining cells 
atrophic and no evidence of spermatogenesis was present. Diagnosis: 1) Gan¬ 
grenous hernial sac; 2) infantile testis; 3) organizing hematoma. 

Pathological report (second operation): Vermiform appendix, measuring ap¬ 
proximately 11 cm. with a markedly inflammatoiy, edematous tip (2 cm.). 
Microscopic description was consistent with the diagnosis of acute suppurative 
appendicitis. 


COMMENT 

Certainly the general surgeon has the opportunity to see acute appendicitis 
within the scrotum fairly often in dealing with abdominal lesions and hernias. 
To the urologist on the other hand, it is quite uncommon. Because of the differen¬ 
tial diagnostic problem involved, it is important that the urologist be aware of 
the condition. lie is constantly dealing with acute inflammatory testicular lesions, 
torsion of the testicle, injuries of the scrotum and malignant disease of these 
organs. The knowledge that acute appendicitis within the scrotum can and does 
occur, may be an interesting fact for the urologist to hold in mind. 


SUMMARY 

A case of acute scrotal appendicitis is reported. The literature is reviewed and 
the various locations of the appendix are discussed. The problem of diagnosis an 
management are considered. Another case of scrotal vermiform appendicitis is 
added to the literature. 
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• SPERMATIC GRANULOMA OF EPIDIDYMIS: CASE REPORT 

1. T. RIEGER, Lt, MC, USXR axd R. II. FULLER, Cdr, MC, USX 
From the departments of Urology nml Pathology, U. S. .Vara l Hospital, Great Lakes, III. 

In 1947, Steinberg and Straus, 1 referring to the published works of Obern- 
ciorfer 2 in 1931 and Orsos 3 in 1941, reported a case of chronic granulomatous 
epididymitis with sperm invasion of the interstitial tissues. They stated: "The 
incidence is probably much greater than these few reports would indicate.” 
Friedman and Garske 4 added 9 cases involving the epididymis among their 
twelve spermatic granulomas reported in 1949. 

Ike following case is, we believe, another example of this peculiar pathologic 
entity and is reported in some detail to confirm the observations of the previous 
authors and to focus the attention of the profession on the condition. 


CASE REPORT 


A. P., 214952, a 22 year old Negro, was admitted to the hospital on September 
20,1951 with a diagnosis of epididymitis, acute, non-venereal, cause unknown. 
In January 1951, the patient was struck in the left pubic area with no ill effects 
other than pain at the time. About four weeks later he noticed a small mass 
which was soft and non-tender in the left side of his scrotum. This gradually 
enlarged, and when in September 1951, it became a little tender the patient 
came to the hospital for treatment. 

The patient had a moderate sized hydrocele of the left scrotum which was 
not under a great deal of tension. Several slightly' tender nodules could be pal¬ 
pated in the head of the left epididymis. It was thought that there was a slight 
amount of fluid in the right tunica vaginalis also. The physical examination 
o erwise was not remarkable. The past history revealed no venereal disease. 
^ _ e P at ' ent was married in August 1949, but had had no children. Birth control 
,' "Phdrawal had been practiced since marriage but the patient had always 
a satisfactory ejaculation. To his knowledge he had never had erotic epididy- 
f- ^ a< I three brothers and two sisters, one of which bad children. The 
brothers were not married. 

°o< and urine examinations were within normal limits. A chorionic gonado- 
°Pin * esf ; on the urine was negative. The serology' was negative. Chest x-ray 
"as essentially normal. As there was no history' of venereal disease in this case, 

■ . 1 ° ra 1011 was decided upon as it was believed that we were possibly' dealing 
a tumor of the epididymis. 

''ste!nhli 0r ! m hlication April 14, 1952. 

1947. anc * Straus, R.: Sperm invasion of the epididjunis. J. Urol., 57: 49&-503, 


barsch S. : Die inneren mannlichen Geschlechtsorgane. In Henke F., and Lu- 

1931. ’ ’’ d. spez. path. Anat. u. Histol., Berlin; Julius Springer, vol. 6, pt. 3, 


J A 

'Friedman 2 le J’P erm invasion. Virchows Arch. f. path. Anat., 307: 352-361, 1941. 
6crninii ( . rous V', aa d Garske, G. L.: Inflammatory reactions involving sperm and the 
4- Urol., 62: 363^3"u j xtray asation, spermatic granulomas and granulomatous orchitis. 
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At operation the presence of a left hydrocele was confirmed. The epididymis 
was seen to be enlarged three times, injected, and edematous. There were several 
half centimeter clear cysts in the posterior tunica albuginea which previously 
had been thought to be nodules in the enlarged epididjmis. Because of the 
possibility of tuberculosis and the poor appearance of the epididymis as to 
future function, an epididymectomy was performed and a hydrocele repair 
carried out. The postoperative course was uneventful. 

Following this, two consecutive sperm counts showed a complete azospermia. 
Because of this total absence of sperm from the semen, the right side of the 
scrotum was explored and a similar, though less advanced, condition was found. 
Biopsies of both testes were taken at this time. In view of the azospermia it was 
felt that no harm could be done by taking a biopsj' of the right epididymis. This 
was done and the wounds were closed. Again the postoperative course was un¬ 
eventful and the patient was discharged from the hospital on October 29, 1951. 

Pathologic examination of the left epididymis showed it to be G cm. long and 
up to 1 cm. in diameter after fixation in formalin. Toward one end of the struc¬ 
ture there was nodular induration. The cut surface showed a sponge-like struc¬ 
ture with milky fluid in the dilated tubular spaces. Microscopic sections through 
the indurated portion showed distention of the coils of the ductus epididymis and 
atrophy of the lining epithelium. The normal columnar epithelium was replaced 
by low cuboidal or in some places by flattened epithelium without stereocilia. 
Many of the coils were displaced or replaced by nodular granuloma (fig. 1, A) 
consisting of a central pool of spermatozoa lying free in the interstitial tissues and 
surrounded by epitheloid macrophages containing ingested spermatozoa or a 
granular yellow-brown pigment. In general, the interstitial tissues of the organ 
were widened due to fibrosis and a cellular infiltrate of lymphocjdes, fibroblasts, 
and histiocytes. Other sections through portions of the organ not as severely 
involved showed an interstitial chronic inflammatory reaction and a few pools 
of extruded spermatozoa (fig. 1, B and C). In at least two places actual rupture of 
the distended wall of the tubule could be visualized with extrusion of masses 
of spermatozoa into the interstitial tissues of the epididymis. Large numbers 
of spermatozoa were present in the lumen of the ductus. The fibrous capsule 
of the organ was somewhat thickened. The presence of spermatozoa in lymphatics 
was not seen. In other sections of the organ there Avas no inflammatory reactron 
in the interstitial tissues; and where no rupture of the tubule AA r as present t e 
ductus epididymis AA’as lined by tall columnar epithelium with normal stereoci ra, 
except for a ferv coils distended b 3 r masses of closety packed spermatozoa aa nc l 
compressed the epithelium. 

The biopsy of the left testis shewed seminiferous tubules producing ma me 
spermatozoa in a normal fashion. The interstitial cells of Ley dig appeaie nor 
mal. The biopsy of the right epididymis shoAved some dilatation of the due us, 
the lumen of AA'hich contained spermatozoa. In places there Avas flattening 
the lining epithelium, but not to the degree seen in the left epididymis, n a 
feAv places the interstitial tissues AA'ere AA-idened and contained fibroblasts, ymp ® 
cytes, and macrophages AA'ith coarsely granular yelloAA'ish-broAvn cytop a 
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Fig i ( 

‘Placing co’il' r °f S i ection °U e ^ epididymis to show distention of duct, nodular granuloma 
.(-£. X 0 ; 9 ](j-n-* , d . v } ct an< l interstitial fibrosis. Duct epithelium is atrophied. A. F. I. P. 
^tended ducti s - X 10. B, left epididymis showing “blow-out” in atrophic wall of 
^rmatozn- a it , ‘“Jiuis. Irregular dark mass in interstitial tissue is puddle of extruded 
Sr °phv nf eAftii i•" *• ”• ^eg. No 219705. 14111 X 100 C. higher power view of B. Note 
- epithelium of ductus. A. F. I. P. Neg. No. 219705. 14112. 
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particles. However, the nodular granulomas around puddles of undigested sper¬ 
matozoa seen in the other epididymis were not present. Biopsy of the right 
testis showed decrease in the thickness of the spermatogenic epithelium. Most 
of the tubules were not producing spermatozoa and contained in their lumen 
desquamated epithelial cells. In some of the tubules, however, the production of 
mature spermatozoa could be observed. The interstitial cells appeared normal. 

Pathologic diagnoses: 1) Spermatic granuloma of the left epididymis; 2) 
active spermatogenesis in the left testis; 3) interstitial fibrosis, probably healed 
spermatic granuloma, of the right epididymis; -1) diminished spermatogenesis 
in the right testis. 

COMMENT 

In previous reports there was frequently a history of operative active or 
accidental trauma or of epididymitis either gonorrheal or tuberculous. More 
than a third of the case histories, however, failed to reveal any factor that could 
reasonably be implicated in pathogenesis. Friedman’s and Garske’s tenth case 
was studied at autopsy and exhibited malformation and hypoplasia of the vasa 
deferentia and seminal vesicles. There was “compensatory” dilatation of the 
epididymis. In our case the dilatation of the ducts and atrophy of the epithelium, 
as well as the demonstration of “blow-outs” in the wall of the tubules suggest 
that possibly there may have been some partial obstruction to the excretion 
of sperm with rupture due to increased intraluminal pressure. There was a 
history of trauma to the left groin but no direct injury of the scrotum. The 
residuals noted in the right epididymis as well as the azospermia would indicate 
that the etiologic factor, whatever its nature, was acting bilaterally. 

A better understanding of the pathogenesis will probably come with more com¬ 
plete stmty of further cases. 

SUMMARY 

The clinical and pathologic features of a case of spermatic granuloma of the 
epididymis are reported. The hope is expressed that further cases will be stu ie 
and reported with emphasis on pathogenesis. 

Acknowledgement: Photomicrographs were prepared at the Armed Foices 
Institute of Pathology. 

108 S. Washington, Bloomington, Ind. 
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rcmcs o: the testicle are relatively rare. They constitute about 0.*’ per cent 
f : raJignant uunors in tnen (Herman L Similarly, tumors of the epididymis 
ire ex-epfinnally rare and Thompson states that they are so rare that their 
ecrer'e might seem of more academic than clinical importance- Other intra- 
svc'C. tumors, thoseo: the spermatic cord and the testicular tunics, c^cur some- 
' more frequently. 

I'Len the pathological diagnosis was establishedin our case in January 1952. 
“ sunn of the literature was carried out. According to Thompson's excellent 
r -‘ °* the literature, the earliest known tumor of the spermatic cord was 

re'inei by Cloquet in IS19. However, this report of a lipoma was meager and 
Lesanvage contributed tliree authentic cases. In 190S. Patel and Chalier 
up cases of tumors of the spermatic cord in a review of the literature. 
J y. Human and Gibson were the first to classify such tumors. In 1939. 
^-.-he. McDonald and Priestley presented a case of neurofibroma of the cord 
-—i reviewed the literature and reported 247 eases of tumors of the spermatic 
0 ->t. There was a mathematical error and the total should have been 251. These 
j '"' ei - cases of leiomyosarcoma of the spermatic cord. Then, from 1939 to 
1951. there were irregular reports of tumors of the cord, 
eau^e o: the rarity of leiomyosarcoma of the spermatic cord, it was decided 
^report our case discovered in .January 1952. Tire two cases listed in 1939 by 
e - BL consist of a case reported by Thompson seen in 1920 (this tumor 
fi'-S.oiogically to be a myoma but because of repeated recurrences was 
y t as a leiomyosarcoma *. The other case of leiomyosarcoma of the spermatic 
-.re 0 '^.d not be tound. Leiomyoma of the spermatic cord is almost as rare and 
,ig ; c ’y ses kave been reported to date, seven if Thompsons case is regarded on 
tiso.oa^i findings only. 

r( ^'~ r ' e . tne discovery of our case, there have been two articles in the literature 
humors of the spermatic cord. Fitzpatrick. Orr. Glanton and Hayward 
Er A tumors oi the spermatic cord and reported 2 cases fj. A. M. A. 148: 

4.)’J -T-. . 

exce deat review brought the total of tumors o: the spermatic 
jL t0 ----^hemin and Bergman discussed primary malignant neoplasms of 
■'Cin ''i'n-' r . E£ k5 cor< ^ Bn( l epididymis and presented 2 case reports i.J. Urok 67: 


Cr ^ y?' • Their second case was regarded as a leiomyosarcoma of the spermatic 
®etastases. The origina! tumor was histologically a fibrosarcoma, 
^presenting a hyalinized relatively slow growing leiomyosarcoma. 
tunes that some of the fibromas of the spermatic cord apparentiy 
sreomatous degeneration. He adds that leiomyomas are much less 

1t- l ~r M ar'ti published th the .approval of the Chief Medical Director. 

->11-- conclusions published bv th° author are a result o: Hs on> studv aud 

astrrfr — -:_T-- - - - . _ . - „ 

rst ration. 



reject the opinion or polict of the Veterans . 
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particles. However, the nodular granulomas around puddles of undigested sper¬ 
matozoa seen in the other epididymis were not present. Biopsy of the right 
testis showed decrease in the thickness of the spermatogenic epithelium. Most 
of the tubules were not producing spermatozoa and contained in their lumen 
desquamated epithelial cells. In some of the tubules, however, the production of 
mature spermatozoa could be observed. The interstitial cells appeared normal. 

Pathologic diagnoses: 1) Spermatic granuloma of the left epididymis; 2) 
active spermatogenesis in the left testis; 3) interstitial fibrosis, probably healed 
spermatic granuloma, of the right epididymis; 4) diminished spermatogenesis 
in the right testis. 

COMMENT 


In previous reports there was frequently a histoiy of operative active or 
accidental trauma or of epididymitis either gonorrheal or tuberculous. More 
than a third of the case histories, however, failed to reveal any factor that could 
reasonably be implicated in pathogenesis. Friedman’s and Garske’s tenth case 
was studied at autopsy and exhibited malformation and hypoplasia of the vasa 
deferentia and seminal vesicles. There was “compensatory” dilatation of the 
epididymis. In our case the dilatation of the ducts and atrophy of the epithelium, 
as well as the demonstration of “blow-outs” in the wall of the tubules suggest 
that possibly there may have been some partial obstruction to the excretion 
of sperm with rupture due to increased intraluminal pressure. There was a 
history of trauma to the left groin but no direct injury of the scrotum. The 
residuals noted in the right epididymis as well as the azospermia would indicate 
that the etiologic factor, whatever its nature, was acting bilaterally. 

A better understanding of the pathogenesis will probably come with more com¬ 
plete study of further cases. 


SUMMARY 

The clinical and pathologic features of a case of spermatic granuloma of the 
epididymis are reported. The hope is expressed that further cases will be studie 
and reported with emphasis on pathogenesis. 

Acknowledgement: Photomicrographs were prepared at the Armed Forces 
Institute of Pathology. 


108 S. Washington, Bloomington , Ind. 



The JotiivtL or Urology 
Vol. 69, No 6, June 1953 
Prtnffi in U S..A, 


LEIOMYOSARCOMA OF THE SPERMATIC CORD 
II. NIELS WESSEL 

From the Urological Section of Surgical Service, Veterans Administration Hospital, Columbia, 

S. C. 

Tumors of the testicle are relatively rare. They constitute about 0.6 per cent 
of all malignant tumors in men (Herman). Similar^, tumors of the epididymis 
are exceptionally rare and Thompson states that they are so rare that their 
existence might seem of more academic than clinical importance. Other intra- 
scrotal tumors, those of the spermatic cord and the testicular tunics, occur some- 
ivhat more frequently. 

Mien the pathological diagnosis was established in our case in January 1952, 
a search of the literature was carried out. According to Thompson’s excellent 
review of the literature, the earliest known tumor of the spermatic cord was 
recorded by Cloquet in 1819. However, this report of a lipoma was meager and 
m 1815 , Lesauvage contributed three authentic cases. In 1908, Patel and Chalier 
collected 110 cases of tumors of the spermatic cord in a review of the literature, 
n 1924, Hinman and Gibson were the first to classify such tumors. In 1939, 
c mite, McDonald and Priestley presented a case of neurofibroma of the cord 
nm leviewed the literature and reported 247 cases of tumors of the spermatic 
cou ' ^' iei ' e "'as a mathematical error and the total should have been 251. These 
wended 2 cases of leiomyosarcoma of the spermatic cord. Then, from 1939 to 
anuaiy 1951, there were irregular reports of tumors of the cord. 

(“cause of the rarity of leiomyosarcoma of the spermatic cord, it was decided 
a report our ca se discovered in January 1952. The two cases listed in 1939 by 
J' U l! ' ct a *- consist of a case reported by Thompson seen in 1920 (this tumor 
me histologically to be a myoma but because of repeated recurrences was 
corcT T a ^ e ' om T osai ' c °ma). The other case of leiomyosarcoma of the spermatic 
on! • r° U f 110t ^ ounc ^ Leiomyoma of the spermatic cord is almost as rare and 

t • J' , cases ' iavc been reported to date, seven if Thompson’s case is regarded on 
histological findings only. 

eo -.^ discovery of our case, there have been two articles in the literature 
jj- Celtllll ° tu ® OTS of the spermatic cord. Fitzpatrick, Orr, Glanton and Hayward 
259 l, ] 9 "‘)| Um0rS °* *^ 1G spermatic cord and reported 2 cases (J. A. M. A. 148: 
cord to 28 exce ^ en t review brought the total of tumors of the spermatic 
die s ° ■ ■ ^ ierv ™ 1 £ md Bergman discussed primary malignant neoplasms of 

20 g ](|-<y' a !p C cor< ^ an d epididymis and presented 2 case reports (J. Urol. 67: 
c °rd wip ^ 1Glr secon d case was regarded as a leiomyosarcoma of the spermatic 
Pfoba! h 1 me ^ as1;ases - The original tumor was histologically a fibrosarcoma, 
Hin le P lesen ting a hyalinized relatively slow growing leiomyosarcoma. 

n states that some of the fibromas of the spermatic cord apparently 
s sarcomatous degeneration. He adds that leiomyomas are much less 

^hesf a ( eil ^ JO the VA and published with the approval of the Chief Medical Director, 
"dnot necessarif. c° nc 'usions published by the author are a result of his own study and 
J reflect the opinion or policy of the Veterans Administration. 
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particles. However, the nodular granulomas around puddles of undigested sper¬ 
matozoa seen in the other epididymis were not present. Biopsy of the right 
testis showed decrease in the thickness of the spermalogenic epithelium. Most 
of the tubules were not producing spermatozoa and contained in their lumen 
desquamated epithelial cells. In some of the tubules, however, the production of 
mature spermatozoa could be observed. The interstitial cells appeared normal. 

Pathologic diagnoses: 1) Spermatic granuloma of the left epididymis; 2) 
active spermatogenesis in the left testis; 3) interstitial fibrosis, probably healed 
spermatic granuloma, of the right epididymis; 4) diminished spermatogenesis 
in the right testis. 

COMMENT 


In previous reports there was frequent!}' a history of operative active or 
accidental trauma or of epididymitis either gonorrheal or tuberculous. More 
than a third of the case histories, however, failed to reveal any factor that could 
reasonably be implicated in pathogenesis. Friedman’s and Garske’s tenth case 
was studied at autopsy and exhibited malformation and hypoplasia of the vasa 
deferentia and seminal vesicles. There was “compensatory” dilatation of the 
epididymis. In our case the dilatation of the ducts and atrophy of the epithelium, 
as well as the demonstration of “blow-outs” in the wall of the tubules suggest 
that possibly there may have been some partial obstruction to the excretion 
of sperm with rupture due to increased intraluminal pressure. There was a 
history of trauma to the left groin but no direct injury of the scrotum . Ihe 
residuals noted in the right epididymis as well as the azospermia would indicate 
that the etiologic factor, whatever its nature, was acting bilaterally. 

A better understanding of the pathogenesis will probably come with more com¬ 
plete study of further cases. 


SUMMARY 

The clinical and pathologic features of a case of spermatic granuloma of the 
epididymis are reported. The hope is expressed that further cases will be studiec 
and reported with emphasis on pathogenesis. 

Acknowledgement: Photomicrographs were prepared at the Armed Foices 
Institute of Pathology. 


JOS S. Washington, Bloomington, Ind. 
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LEIOMYOSARCOMA OF THE SPERMATIC CORD 

II. NIELS WESSEL 

From the Urological Section of Surgical Service, Veterans Administration Hospital, Columbia, 

s. c. 

Tumors of the testicle are relatively rare. They constitute about 0.6 per cent 
of all malignant tumors in men (Herman). Similarly, tumors of the epididymis 
are exceptionally rare and Thompson states that they are so rare that their 
existence might seem of more academic than clinical importance. Other intra- 
scrotal tumors, those of the spermatic cord and the testicular tunics, occur some¬ 
what more- frequently. 

When the pathological diagnosis was established in our case in January 1952, 
a search of the literature was carried out. According to Thompson’s excellent 
review of the literature, the earliest known tumor of the spermatic cord was 
recorded by Cloquet in 1819. However, this report of a lipoma was meager and 
in 1845, Lesauvage contributed three authentic cases. In 1908, Patel and Chalier 
collected 110 cases of tumors of the spermatic cord in a review of the literature, 
n 1924, Hinman and Gibson were the first to classify such tumors. In 1939, 
c ulte, McDonald and Priestley presented a case of neurofibroma of the cord 
and reviewed the literature and reported 247 cases of tumors of the spermatic 
cord. There was a mathematical error and the total should have been 251. These 
incuded 2 cases of leiomyosarcoma of the spermatic cord. Then, from 1939 to 
anuaiy 1951, there were irregular reports of tumors of the cord. 

ecause of the rarity of leiomyosarcoma of the spermatic cord, it was decided 
o report our case discovered in January 1952. The two cases listed in 1939 by 
n te et al. consist of a case reported by Thompson seen in 1920 (this tumor 
clawM^ hislologicall y to be a nryoma but because of repeated recurrences was 
cord 6 aS a k' om y° sarcoma )- The other case of leiomyosarcoma of the spermatic 
onj. ™ uld n °t be found. Leiomyoma of the spermatic cord is almost as rare and 
} cases have been reported to date, seven if Thompson’s case is regarded on 
histological findings only. 

C on lr -. the disc °very of our case, there have been two articles in the literature 
disc 77 * Um °rs of the spermatic cord. Fitzpatrick, Orr, Glanton and Hayward 
259 ]()- 9 ^ Urn0rS s P erm atic cord and reported 2 cases (J. A. M. A. 148: 

cord lo°2S * exceden t review brought the total of tumors of the spermatic 
the sn° ■ '' dlenvdl and Bergman discussed primary malignant neoplasms of 
208 iST? C ° r< ^ and e Pididymis and presented 2 case reports (J. Urol. 67: 
cord witl 161r second case was regarded as a 1 eiomjmsarcoma of the spermatic 
Probabl • 1 me ^ as ^ ases - The original tumor was histologically a fibrosarcoma, 
Hinman e ^ leSen ^ ng a hyalinized relatively slow growing leiomyosarcoma. 
Undergo'l* S *' a ^ es H> a t some of the fibromas of the spermatic cord apparently 
g sarcomatous degeneration. He adds that leiomyomas are much less 

T hc statement 3 ^® ^ ^ , and P u b'' s hed with the approval of the Chief Medical Director. 
°° not necessarilv r T on C‘ u sions published by the author are a result of his own study and 
i eiiect the opinion or policy of the Veterans Administration. 
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frequent than fibromas blit they have a similar origin and present a similar 
clinical appearance. 1 he following is a ease report of a leiomyoma of the sper¬ 
matic cord which has apparently undergone sarcomatous degeneration. 

CASE HEPORT 

0. C., aged 30, a Negro, was admitted on January 10, 1952, to V. A. Hospital, 
Columbia, S. C., with a history of a progressively enlarging mass in the right 
scrotum. The patient stated that 9 years before admission he fell and injured 
his scrotum. Jle had pain in the right testicle for approximately 24 hours but 
noted no swelling. Four months later, the patient was hospitalized for food 
poisoning and while hospitalized, patient again had pain in the right testicle, 
this time with radiation of the pain into the lower abdomen. At that time patient 
claimed he felt a small “lump” on “top of” the right testicle. The pain subsided 
in several days but the “lump” persisted and in the next S 1 /^ years the lump on 



Fig. I 

top of the right testicle slowly and steadily increased in size. The pain did not 
recur but on January 7, 1952, the patient consulted his local medical doctor 
because of dragging sensation in the right scrotum due to the mass. 

Examination revealed a well developed asthenic Negro in no distress. The 
patient was 74 inches tall and weighed approximately 140 lbs. Normal tempeia- 
ture, pulse and respirations recorded on admission. The heart and lungs ne'e 
normal to routine examination. Blood pressure was 135/95. Abdominal examina¬ 
tion revealed no abnoimal masses. A firm mass, the size of an ovoid baseba , 
was present in the right scrotum. The mass was of rubbery consistency,, non¬ 
tender and roughly ovoid with an irregular surface. It did not transilluminate, 
was not fluctuant, was not attached to overlying skin and was situated a o\ e 
the testicle and epididymis and clearly differentiated from these stiuctuies. 
Normal spermatic cord elements were palpable above the mass to the ex ^“ 
inguinal ring. The prostate was normal in size, shape and consistency, 
was no local or generalized adenopathy. r , 

The urinalysis on admission was essentially normal, the blood count s ion e 
mild hypochromic anemia; WBC 5,400; Kahn test negatives blood urea nitrogen 
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18.9 mg, per cent; phenolsulfonphthalein test showed normal function and 
urine culture was negative for pathogenic organisms. Chest x-ray revealed the 
heart and lungs to be within normal limits. 

A preoperative diagnosis of tumor of the right scrotum was made. 

On January 14,1952, the right scrotum was explored. Through a linear incision 
the tumor was easily dissected to its attachment to the spermatic cord. The 
tumor was entirely outside the cavity of the tunica vaginalis and free of the 
testicle and epididymis. Its only attachments to the anterior aspect of the right 
spermatic cord were vascular. From the upper and lower poles of the tumor, 
small veins and their film} 1 - connective tissue adhesions extended to the pampini¬ 
form plexus. From the spermatic cord, a small artery branched into the under 
surface of the mass in the approximate center of that aspect of the mass (fig. 1). 
At this point, the pathologist was consulted and it was the considered opinion 



Fig. 2 

easi! would be gained by removing more than the tumor mass. This was 

Fossels^ 0111 ^^ 16 ^ ^ clam P* n S> ligating and dividing the aforementioned 
and ft 6 * es ^ c ^ e > e Pididymis and spermatic cord were returned to the scrotum 
re(W , closed in layers. The patient made an uneventful postoperative 

Period'^ ■! WaS ‘Charged on January 28, 1952, with instructions to have 
Patl C i )ec ^' u P examinations of the genitalia and abdomen. 

Po, .) 0 °g' ca l report (Dr. Edward S. Cardwell, Jr., pathologist, U.S.V.A. 
enca < A |Jm bia, S. C.): The gross specimen (fig. 2) consisted of an ovoid 
fre[ ) j. a e rnass which measures 7 by 5.5 cm. The surfaces are generally cov- 
adiposet °° Se aie0 ^ ar ^ ssue except an area where there is a small amount of 
hav e a .f 511 ! 6 ' see ^ on > ^ is made up of elastic white tissue whose cut surfaces 
<; apsule'"’o°' ^ a PP earance - The mass is subdivided into two parts by a fibrous 
at o ne n ^ P01 ^ 0n ls ov °id and measures 5.5 by 4.0 cm. The other portion is 
s °ftei' in 'j 0i ' ^‘’ s an< d partially envelopes it. The ovoid portion is generally 
m ° le homogenous than the rest of the mass. 
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Microscopic examination of the sections of the ovoid mass reveal it to be made 
up of spindle-shaped cells of moderate size. They have little cytoplasm and gen¬ 
erally there does not appear to be any intervening substance. Their nuclei are 
oval and vesicular. Occasional cells have large nuclei or are multinucleated. In 



Fig. 3 

most places, the tumor cells are very compactl}' arranged but in some places the 
arrangement is loose. Mitotic figures are present in moderate numbers, " r0l b= 
out the tumor there are man}' large blood filled spaces which are line ei er 
by endothelial cells or by tumor tissue (fig. 3, A and B ). The other part o 
tumor is made up of interlacing bundles of mature smooth muscle (fig- > a 
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D). Diagnosis: Leiomyosarcoma arising in a leiomyoma of the right spermatic 
cord. 


DISCUSSION 

Herman states that 90 per cent, of extratesticular neoplasms within the scrotum 
occur in the spermatic cord. According to Thompson, 30 per cent of them are 
malignant. 

Tumors of the spermatic cord are rare. Fitzpatrick, Orr, Glanton and Hay¬ 
ward tabulated 286 after reviewing the literature in January 1952. Shenvin and 
Bergman added a case (leiomyosarcoma) in February 1952. 

Malignant tumors of the spermatic cord are very rare. Prince tabulated 75 
m ^ ( M2. Since that time, 5 cases have been added: An embryonic carcinoma by 
Cole and Campagna, a rhabdomyosarcoma by Shivers, a reticulosarcorna by 
Perovano, a fibromyxosarcoma by McNeer, and a leiomyosarcoma by Shenvin 
and Bergman. Our case brings the total number of reported malignant tumors of 

tte spermatic cord to 81. 

The generally accepted classification of spermatic cord tumors is that of Hin- 
man: 


A. Benign: 

h Epithelial (none recorded) 

2. Mesoblastic 

a. Lipoma 

b. Fibroma 
c - Myxoma 

d. Leiomyoma 

a Vascular tumors (lymphangioma) 
• Heterologous tumors 
a. Cystic dermoid 
Malignant: 

]' Hp'tbelial (no authentic cases) 

2- Mesoblastic 


a. Sarcoma (myxosarcoma, chondrosarcoma, fibrosarcoma, spindle-cell 
sarcoma, etc.) 

3- Heterologous tumors 

a - Teratoma (including seminoma of Chevassu) 


dons or 


renew of the literature adds many other types but they are mostly varia- 
thesr) 01 C0I ^Liations of the above classification. Only 4 cases of carcinoma of 
c °oclud^M^ C01 ^ ^ ave ^ een rpcorted. Rubaschow reviewed the first 3 cases and 
growths probably originated from the cell rests of the wolffian 
and P 1G our ™ case i s listed as an embryonic carcinoma (seminoma) by Cole 
The' i?, ^ af j’ tla ’ re P 01 'l e d by Fitzpatrick et al. 
meat i !t |f d ° X ° r ” test icular tumors having extratesticular origin and develop- 
QMestio nf COr ^ > i us ^ as hi the case of seminoma arising in the epididymis, is 
n °ma of] j-, 0 ' ^' a S n atti’s case of epithelioma funiculi is reported as a true semi- 
e corc - showing a secondary deposit in the tunica albuginea. Of the 



828 


II. NIELS WESSEL 


group of teratomatous tumors reported, it is probable that most of them were 
of sarcomatous nature. 

No eases have been reported of neoplastic proliferation of the epithelium of 
the ductus deferens. 

Tumors of the variety described in this report are considered to originate 
from the mesoderm. It is generally agreed that the connective tissue, the lining 
of the vessels, blood cells, lymphatic structures and smooth and striated muscles 
are derived from the mesoderm. 

In this case, as in all others, trauma is thought not to pin}' any part in the 
cause or development of the tumor. 

It is difficult to make a clinical diagnosis of tumor of the spermatic cord. The 
differential diagnosis include 1) hernia; 2) hydrocele; 3) hematocele; 4) sper¬ 
matocele; 5) tumor of the testes, epididymis or testicular tunics; 6) syphilis of 
the testis, epididymis, testicular tunics or spermatic cord; 7) tuberculosis of 
these structures. An exploration should be performed in the case of every mass 
of questionable nature within the scrotum. It is the generally accepted opinion 
that simple excision will suffice if the tumor is benign. It is also generally accepted 
that, if the tumor is malignant, the tumor, the testis, the epididymis and as 
much of the cord as possible should be removed and deep x-ray therapy should 
be given in addition. Practically all malignant tumors of the cord are sarcomas, 
and as few sarcomas metastasize by way of the lymphatics, the radical operation 
for teratoma testes, as advocated by Ilinman, does not seem indicated in these 
cases. 

The generally accepted methods of treatment were not followed in this (our) 
case because of the nature and position of the tumor encountered. At operation, 
the pathologist stated definitely that the tumor was a sarcoma. However, be¬ 
cause of the relative isolation of the mass from the other structures, it was felt 
that nothing would be gained by extirpating normal scrotal contents. X-ray 
therapy was not given because there was no evidence of any metastases or original 
tumor left in the scrotum. 

Very little is known about the prognosis of malignant tumors of the spermatic 
cord, chiefly because so few end-results of treatment have been recorded in the 
literature. As a rule, however, sarcomas grow rapidly and metastasize eaily- 
The slow growth of the tumor in our case is probably explained best by a con¬ 
sideration of the histological findings. It is postulated that, for most of its exist¬ 
ence, the tumor was benign (a leiomyoma) and the malignancy is sarcomatous 
degeneration. Therefore, the prognosis in this case is good. 

SUMMARY 

A case of leiomyosarcoma arising in a leiomyoma of the spermatic coid is 
presented. The present case is the eighty-first malignant tumor of the coid to e 
presented and the two hundred and eighty-eighth tumor of the spermatic coi 

recorded. . . 

A brief discussion of the tumors of the spermatic cord and their classinca ion 

given. 
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We arc greatly indebted to Drs. T. M. Yates, B S. Chappell and E S Caul- 
well. Jr, for their opinions in this ease. 
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INFARCT OF THE TESTICLE: REPORT OF THREE CASES 

G. ASHBY WINSTEAD 

From Emory L'niversity School of Medicine and Grady Memorial Hospital, Atlanta, Ga. 

Infarct secondary to torsion of the spermatic cord is not a rare occurrence 
(Muschat and Carp),' but infarct of the testicle secondary to factors other than 
torsion is most uncommon except in the newborn. Lubash was the first to report 
a case in this country.- Ccdermark reviewed 3-t reported cases in Jt)3(i and added 
2 of his own. 3 Menvillc reported a case in 19-10 in which the infarct was produced 
by a thrombosis which apparently originated from trauma. 4 The thrombosis 
occurred in the branch of the internal spermatic artery supplying the middle 
third of the testicle. Case reports have been made since then by Tcttamante and 
Mainette, 1944; 5 Ivnudson, 194(5; c Irazu, 19-JO 7 and R. dc Surra Canard in 1947. s 

Simmonds (1910) in a paper presented before the Biologic Section of the 
Hamburg Medical Society, was the first to emphasize the frequent occurrence 
of intratcsticular hemorrhage in the newborn, and lie regarded asphyxia as the 
cause of hemorrhage. 9 In his study on visceral hemorrhages in stillborn children, 
Spencer (1S90) 10 observed intratcsticular hemorrhage in 15 of 78 male children. 
Campbell was the first in this country to report a case of hemorrhagic infarct 
of the testicle in the newborn. 11 In that case the child was operated upon for 
tumor of the left testicle at the age of 2 months. Dry hemorrhagic gangrene was 
found. Subsequently, it was learned that at birth a diagnosis of bilateral hemor¬ 
rhagic orchitis resulting from obstetrical trauma had been made. The frequent 
occurrence of intratcsticular hemorrhage during birth led Halpert to routinely 
make gross and microscopic examination of the testicles of newborn infants.' 
In slightly over a year, among 21 male infants who died when less than one week 
old, 7 cases were encountered. An additional one was observed by Dr. Newbilh 
In 1943 MacLean reported 2 cases of hemorrhagic infarct of the testicle.” Both 
cases were diagnosed during the first week of life, and the infants were operated 
upon on the fourteenth and tenth day of life respectively. In 1947, Ravich 
reported a case which he operated on at 15 days of age. 14 The spermatic cold 
appeared normal and no torsion was present. The testicle and epididymis coin 
not be differentiated and both were hemorrhagic and gangrenous. 

1 Muschat, M. and Carp, J.: Internat. Clin., 4: 253-2G1, 1931. 

2 Lubash, S.: J. Urol., 18: 421-425, 1927. 

3 Cedermark, J.: Acta Cliir. Scandinav., 78: 447—191, 1936. 

4 Menvillc, J. G.: J. Urol., 43: 333-338, 1940. - R o 07 

6 Tettamantt;, C. and Mainette, J. M.: Rev. Med. d. Hosp. Ital de La Plata, . 

1944. 

3 Knudtson, Iv. P.: U. S. Naval Med. Bull., 46: 1120-1121, 1946. 

7 Irazu, J.: Rev. de Urol., 16: 509-518, 1946. 

6 R. de Surra Canard: Rev. Asoc. Med. Argent., 61: 644-649, 1947. 

’Simmonds: Miinchen, med. Wechnschr., 67: 1367, 1910. 

10 Spencer, II. R.: Tr. Obst. Soc., London, 33: 203, 1891. 0 „ 7 . 2 . 

11 Campbell, M. F.: Pediatric Urology. New York: The Macmillan Co., 193<, 

12 Halpert, B.: Am. J. Obst. and Gynec., 43: 102S-1932, 1942. 

13 MacLean, J. T.: Surg., Gynec. & Obst., 76: 319-322, 1943. 

14 Ravich, R- A.: J. Urol., 67: 875-879, 1947. 
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CASE REPORTS 

!. J. G. M. H. No. 1944S1. a 25 year old Xegro. was seen in tlie general 
iixsdon clinic on November S. 1949. complaining of a vague abdominal pain 
t~i occurred between meals. It was noted on physical examination that the 
hit testicle was 4 times normal size. It was moderately tender to palpation. On 
questioning. the patient stated that the swelling had been present for 3 days. 
He was referred to the Urology* Clinic where a diagnosis of epididymitis was 
male, and for which he was treated. The swelling partially subsided but the 
renaming mass became very hard and nontender. As it remained this way and 
as we were suspicious that it might be a tumor of the testicle, he was admitted 
ca January 17. 1950 for exploration of the scrotal mass. 

Pnyscal examination was essentially negative except for the left testicle which 
7r is very hard and nontender. It measured 11 by 1 ] by If inches. It did not- 
consulunnnate. The admission temperature was 9SF. blood pressure 110 70. 

_ ^analyses were negative: 5.G million red blood cells with 15.Sgm. hemoglobin. 
NO) white blood cells with 4S segs. 2 stabs, 4S lymphocytes and 2 monocytes. 
Ice phenolsuh ouph t halein test showed 55 per cent excretion of dye in I hour. 

Uie leu testicle was explored on January IS and a biopsy was taken. The 
paces, was discharged on January 20 with a diagnosis of chronic orchitis. As 
‘-e pathological report came back "infarction of testicle." he was readmitted 
cr - February 5 for further study. 

Laboratory findings on this admission were as follows: Normal urinalyses. 
r ^ J cells, hemoblogin. white blood cells and differential. Ivahn negative. 
P—te.ei count, bleeding time, clotting time and prothrombin time all within 
range. Sickle cell preparation was negative as was a study of the spinal 
‘-in .An x-rav of the chest was reported as negative. An electrocardiogram was 
-onaal. Studies for tuberculosis of the urinary tract were negative. A medical 
^-sulLuion added nothing to our findings. 

P^ ! February 3 a left orchiectomy was performed under spinal anesthesia, 
icpon or the pathological examination by Dr. C. M. Whorton was as follows: 

- gross specimen consists of a testicle, epididymis and cord submitted in the 
JfT ' i;uo ‘''"hose total weight is 15 gm. The testicle measures 34 by 24 by 14 cm. 

Fbe color is rather dark red. The consistency is moderately firm. The 
^ /bmis is present aud measures 24 by 1 cm. in size, and at one portion has a 
^ bluish hemorrhagic area. The cord is present, is connected with a consider- 
°f tissue and measures 4 cm. in size. One microscopic section shows 
tZ'- ' '- 1 * 1 D ° '"’“^inning tissue remaining. _A0 tissue has undergone coagulation 
the structural pattern remains, no viable cells are seen. 
s f i ' tion shows epididymis in which all ductile elements show varying 

-r~_^gulatiou necrosis and no viable tubule is noted. Another section 

“tact duct showing characteristic structure and cells. Diagnosis: 
0i tes tis and epididymis consistent with infarction". 

-v.,' P°?toperative course was uneventful and the patient was discharged from 
" Fospnal on Februaiy l0 . 
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C asc 2. J. I 5 ., Jr., G. M. II. No. 301385, a 16 year old Negro, Avas admitted on 
April 12, 1950 'vith the chief complaint of swelling of the right testicle. He first 
noticed this swelling 5 days previously and denied any symptoms or signs except 
a mild dragging sensation in the right scrotal area. He gave no history of trauma, 
recent acute infection, etc. lie stated that 1 year prior to admission he had ex¬ 
perienced sudden painless swelling in the right scrotal area and that it subsided 
spontaneously in 24—18 hours. 

Physical examination was negative except for that of the right testicle which 
measured 4 by 5 cm. It did not transiiluminate, was A'ery firm and nontender. 
Admission temperature was 9S.5F and blood pressure was 120/80. 

Urinalyses were negative. Red blood cells 5.3 million, hemoglobin, 13.5 gm., 
Avhite blood cells 5,000 with 72 segs, and 38 lymphs. Nonprotein nitrogen 29 
mg. per cent. Kahn test was negative. Spinal fluid studies were negative. Bleed¬ 
ing time, clotting time, prothrombin time and platelet count were within normal 
limits. Sickle cell preparation negative. An electrocardiogram was negative. 
The phonolsulfonphthalein test showed 55 per cent excretion in 1 hour. An 
excretory urogram and chest x-rays were negative. Studies for acid fast in- 
volvement of the genito-urinary tract were negative. 

On April 4 a right inguinal incision was made, the cord isolated and a rubber 
shod clamp applied to it. The testicle was brought out into the operative field 
and examined. It was 4 to 5 times the size of the left testicle. It had a bluish 
discoloration and was very firm. Incision through the tunica albuginea revealed 
an old hematoma involving approximately 80 per cent of the testicle. In view of 
this, an orchiectomy was performed as a malignant condition coidd not be ruled 
out. 

The report of pathologic examination by Dr. W. W. Sheldon was as follows: 
“The gross specimen consists of a mass of tissue which measures 4 by 4.4 by 6.5 
cm. in size and is encapsulated by a thick sheet of fibrous tissue. A segment of 
a tissue cord measuring 4 cm. in length and 1 cm. in diameter is noted on one 
side opposite to which the specimen has been previously incised. On cut section, 
at one pole there is an encapsulated tissue mass which has the gross appearance 
of testicular tissue which varies from pink to reddish blue in color. The tubules 
string normally. The remaining tissue space is filled with clotted blood. Micro¬ 
scopic: Between the seminiferous tubules and tunica albuginea there are laige 
masses of clotted blood which are undergoing autolysis. In some areas the hemor¬ 
rhage is undergoing early organization from the tunica. The latter is infiltia c 
with a few chronic inflammatory cells. The seminiferous tubules throughout the 
section hax r e undergone complete coagulat’on necrosis and some areas aie in¬ 
filtrated by polymorphonuclear leukocytes. There is one large area of hemoi 
rhage separating seminiferous tubules. A section through the vas deferens is no 
unusual. In the nearly areolar tissue large blood vessels, presumably sprain a ic 
artery and vein, contain thrombi. One smaller artery has a markedly thic ' e,1<: 
intima. Diagnosis: Hematoma and infarction of testicle. 

The postoperative course was uneventful and the patient was disehaige iom 
the hospital on April 19. He failed to return for a postoperative check-up. 
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Case S. B. A. C., E. U. H. No. 2S-127U. On January 7, 1950 this 45 year old 
white barber, while standing by his chair, experienced a sudden lightning-like 
pain that began in the area of his left costovertebral angle, radiated around the 
flank and into the left testicle. That evening the testicle began to swell and 
became very tender and painful. He had a hard shaking chill. These continued 
intermittently and on the following day he began experiencing frequency and 
dvsuria. On the day of admission, January 11, he noticed gross hematuria. 

Admission temperature was 104.2F, blood pressure 120/70. He appeared 
acutely ill and in much pain. Examination revealed moderate tenderness over 
the left flank area. The left testicle measured 11 by 5 by 5 cm. and was hot and 
'err tender. It did not transilluminate. 

Urinalyses: pH 5.5, specific gravity 1.017, albumin trace, red blood cells 30—10 
per high power field, white blood cells 8-12 per high power field. Stain showed an 
occasional gram negative rod. Hemoglobin 3.0 gm., white blood cells 12 350 
"ith 1 band, 82 segs., 15 lymphocytes and 2 monocytes. Sed. rate (Westergren) 
G3 mm. in 1 hour. Coagulation time 2 minutes. Kahn test was negative. 

Although the temperature gradually dropped to 100F the pain remained severe 
50 an orc hiectomy was performed on January 17. The temperature returned to 
normal the following day and he was discharged on January 22. 

n his operative note, Dr. Earl Floyd described the involved testicle as being 
J can shaped and measuring about 11 by 5 by 5 cm. It was dark brown in color 
one somewhat soft. The testicle was surrounded by a thick fibrous capsule. The 
-pennatic cord did not appear to be involved. 

, e Pathological report by Dr. A. Golden was as follows: “The gross specimen 
coiasists of a left testicle measuring 11 by 5 by 5 cm. and weighing 120 gm. 
seiosa is irregular but glistening and transmits a dark reddish grey color 
1 man A large hemorrhagic areas over the surface. The testicle is firm and 
’g h \ nodular. It is of a bean shape. On cut surface, the testicle is of a dark 
111 li 1 hrown color and of soft consistency. It does not have the usual stringy 
appearance. The testicle is surrounded by a thick fibrous capsule. Microscopic: 

le s< -ctions reveal an infarction of the testicle. There is a moderate ischemic 
tissu° S ^ ent * re testicle with marked edema of the surrounding connective 
ssue. There is a moderate infiltration of polymorphonuclear leukocytes and 
(if H ° Cy * es ln the stroma and a marked fibrosis of the capsule. No thrombosis 
16 hh>od vessels can be seen. Diagnosis: Infarction of testicle. 


DISCUSSION 

anc j le " °t the reported cases of infarct of the testicle, excluding the newborn 
the ■ 1 K t0 Causes °ther than torsion, shows that 68 per cent occurred between 
cur ' l " CS ^ an h 30 years. The age range was 5 to 64 years with the lesion oc¬ 
clude ^ 011 ^' G s 'de hi 60 per cent of the cases. The predisposing factors in- 
fec jio ) J )1I ] 1 . ( hh 1 g and kinking of the spermatic cord, trauma to the scrotum, in¬ 
born / heavy °hjects, chilling, obstipation, and embolus and thrombus 
'Down causes. Pain, swelling and tenderness are the most characteristic 
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Case 2. J. P., Jr., G. M. IT. No. 301385, a 10 year old Negro, was admitted on 
April 12, 1950 with the chief complaint of swelling of the right testicle. lie first 
noticed this swelling 5 days previous!}' and denied any symptoms or signs except 
a mild dragging sensation in the right scrotal area. lie gave no history of trauma, 
recent acute infection, etc. He stated that 1 year prior to admission he had ex¬ 
perienced sudden painless swelling in the right scrotal area and that it subsided 
spontaneously in 2-1—18 hours. 

Physical examination was negative except for that of the right testicle which 
measured -J by 5 cm. It did not transilluminatc, was very firm and nontender. 
Admission temperature was 98.5Fand blood pressure was 120/80. 

Urinalyses were negative. Red blood cells 5.3 million, hemoglobin, 13.5 gm., 
white blood cells 5,000 with 72 segs, and 38 lymphs. Xonprotein nitrogen 29 
mg. per cent. Kahn test was negative. Spinal fluid studies were negative. Bleed¬ 
ing time, clotting time, prothrombin time and platelet count were within normal 
limits. Sickle cell preparation negative. An electrocardiogram was negative. 
The phcnolsulfonphthalcin test showed 55 per cent excretion in 1 hour. An 
excretory urogram and chest x-rays were negative. Studies for acid fast in¬ 
volvement of (he gcnito-urinaiy tract were negative. 

On April -1 a right inguinal incision was made, the cord isolated and a rubber 
shod clamp applied to it. The testicle was brought out into the operative field 
and examined. It was 4 to 5 times the size of the left testicle. It had a bluish 
discoloration and was very firm. Incision through the tunica albuginea revealed 
an old hematoma involving approximately 80 per cent of the testicle. In view of 
this, an orchiectomy was performed as a malignant condition could not be ruled 
out. 


The report of pathologic examination by Dr. W. W. Sheldon was as follows: 
“The gross specimen consists of a mass of tissue which measures 4 by 4.4 by 0.5 
cm. in size and is encapsulated by a thick sheet of fibrous tissue. A segment of 
a tissue cord measuring 4 cm. in length and 1 cm. in diameter is noted on one 
side opposite to which the specimen has been previously incised. On cut section, 


at one pole there is an encapsulated tissue mass which has the gross appearance 
of testicular tissue which varies from pink to reddish blue in color. The tubules 
string normally. The remaining tissue space is filled with clotted blood. Micio- 
scopic: Between the seminiferous tubules and tunica albuginea there are Iaige 
masses of clotted blood which are undergoing autolysis. In some areas the liemoi- 
rhage is undergoing early organization from the tunica. The latter is infiltia ec 
with a few chronic inflammatory cells. The seminiferous tubules throughout tie 
section have undergone complete coagulat'on necrosis and some areas aie in¬ 
filtrated by polymorphonuclear leukocytes. There is one large area of hemoi 
rhage separating seminiferous tubules. A section through the vas deferens is no 
unusual. In the nearly areolar tissue large blood vessels, presumably speima ic 
artery and vein, contain thrombi. One smaller artery has a markedly tnc " ene 


intima. Diagnosis: Hematoma and infarction of testicle. 

The postoperative course was uneventful and the patient was dischaige iom 
the hospital on April 19. He failed to return for a postoperative chec '-up. 
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Case S. B. A. C., E. U. IT. No. 28-127U. On January 7, I960 this 45 year old 
white barber, while standing by his chair, experienced a sudden lightning-like 
pain that began in the area of his left costovertebral angle, radiated around the 
flank and into the left testicle. That evening the testicle began to swell and 
became very tender and painful. He had a hard shaking chill. These continued 
intermittently and on the following day he began experiencing frequency and 
dvsuria. On the day of admission, January 11, he noticed gross hematuria. 

Admission temperature was 104.2F, blood pressure 120/70. He appeared 
acutely ill and in much pain. Examination revealed moderate tenderness over 
the left flank area. The left testicle measured 11 by 5 by 5 cm. and was hot and 
'ery tender. It did not transilluminate. 

brinalyses: pH 5.5, specific gravity 1.017, albumin trace, red blood cells 30-40 
per high power field, white blood cells 8-12 per high power field. Stain showed an 
occasional gram negative rod. Hemoglobin 3.0 gm., white blood cells 12 350 
"Ah 1 band, 82 segs., 15 lymphocytes and 2 monocytes. Sed. rate (Westergren) 
mm. in 1 hour. Coagulation time 2 minutes. Kahn test was negative. 
Although the temperature gradually dropped to 100F the pain remained severe 
50 an orc hiectomy was performed on January 17. The temperature returned to 
normal the following day and he was discharged on January 22. 

I n ^ 1IS 0 P er ative note, Dr. Earl Floyd described the involved testicle as being 
’can shaped and measuring about 11 by 5 by 5 cm. It was dark brown in color 
an somewhat soft. The testicle was surrounded by a thick fibrous capsule. The 
Term a tie cord did not appear to be involved. 

, e Pathological report by Dr. A. Golden was as follows: “The gross specimen 
consists of a left testicle measuring 11 by 5 by 5 cm. and weighing 120 gm. 

SGr ° Sa irregular but glistening and transmits a dark reddish grey color 
.. rna, T large hemorrhagic areas over the surface. The testicle is firm and 
'gith nodular. It is of a bean shape. On cut surface, the testicle is of a dark 
m ash brown color and of soft consistency. It does not have the usual stringy' 
appearance. The testicle is surrounded by a thick fibrous capsule. Microscopic: 

6 SGG ti°ns reveal an infarction of the testicle. There is a moderate ischemic 
entire testicle with marked edema of the surrounding connective 
-sue There is a moderate infiltration of polymorphonuclear leukocytes and 
* oc ytes in the stroma and a marked fibrosis of the capsule. No thrombosis 
e blood vessels can be seen. Diagnosis: Infarction of testicle. 


DISCUSSION 


and 7 re P 01 ’ted cases of infarct of the testicle, excluding the newborn 

the >U ‘ causes °th er than torsion, shows that 68 per cent occurred between 
cur- a ^ CS ^ an< ^ 3’ 0ars - The age range was 5 to 64 years with the lesion oc- 

clucj e ^ ° n ^ * n 60 per cent of the cases. The predisposing factors in- 
tectioxf ln - C ^ ng anC * Robing of the spermatic cord, trauma to the scrotum, in- 
kJting heavy objects, chilling, obstipation, and embolus and thrombus 
unknown causes. Pain, swelling and tenderness are the most characteristic 



834 


G. ASIIBV WINSTEAD 


signs and symptoms, although it is noted that case 1 of this report experienced 
only mild pain and tenderness and case 2 experienced no pain or tenderness. 
Usually, however, the pain is acute. The swelling and tenderness may be so 
marked that it is impossible to distinguish the epididymis from the testicle. 
The pain, swelling, and tenderness may also be noted in the spermatic cord. 
Hyperemia of the scrotum, fever and increased fluid in the tunica vaginalis may 
be present. MacLcan states that there is no pain associated with hemorrhagic 
infarct of the testicle in the newborn, and that the patient is afebrile. 

The pathological picture varies with the type of infarct and the duration of 
the lesion. In the acute cases of venous obstruction, the testicle is enlarged and 
hemorrhagic with discoloration of the adjacent tunica vaginalis. The epididymis 
and spermatic cord may also present this picture. Clotted blood may be present 
in the vessels and increased fluid may be found in the tunica vaginalis. Micro¬ 
scopically, necrosis of the testicle, hemorrhagic infiltration, and thrombosis of 
the vessels arc noted. In the acute cases in which the arterial supply has been 
affected, the swelling of the testicle is slight. Microscopically, the picture is that 
of anemic necrosis. However, in some cases of arterial occlusion the tissues be¬ 
come edematous and permeated with blood. In the chronic cases, the testicle is 
destroyed by necrosis, or the parcnchjnna is replaced by fibrous tissue. The 
pathological picture, as demonstrated experimentally by Milflet 15 and also 
Griffiths, 16 is the result of interruption of the venous return via the spermatic 
vein in the presence of an intact arterial supply. In man, thrombosis of the vein 
secondary to torsion or direct trauma causes stasis, local anoxia, extravasation 
of blood, necrosis and gangrene within 48-72 hours. In the cases reviewed by 
Cedcrmark, the majority of infarcts of the testicle was produced by obstruction 
of the venous return. In only 1 case was there sufficient evidence to show that 
the testicle could be destroyed by primary obstruction of the afferent blood 
supply. In 2 cases testicular necrosis and histological evidence of obliterative 
processes in the internal spermatic artery were found, but in both, there were 
signs of obstruction to the venous outflow. 

The diagnosis of infarct maj r be difficult. Torsion of the spermatic cord and 
orchitis may be difficult to rule out. Syphilis, tuberculosis, hydrocele, hernia, 
old hematocele, tumor, epididymitis, and strangulation of an embryonic append¬ 
age have to be considered before a diagnosis is made. Hernia usually gives little 
difficulty in diagnosis. It gives the characteristic impulse on coughing, is resonant 
on percussion, and when it contains bowel, gurgles on being reduced. Hydrocele 
has an elastic cystic feel to it, and transmits light. Acute epididymitis is in¬ 
variably accompanied bj r severe pain and fever. Tumor of the testicle is near j 
always stony hard in consistency and the diameters are often of about equa 
measurement. In torsion of the testicle and torsion of the appendix testis re 
onset of acute unilateral pain is practically always sudden. In torsion of t re 
appendix testis there is a concomitant redness and edema of the scrotum a re 
onset of the attack. In cases of a few day’s duration, unless edema persists, or 

15 Miflet, J.: Arch. f. klin. Chir., 24: 399, 1897. 

16 Griffiths, J.: J. Anat. and Physiol., 30: 81, 1895-6. 
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a secondary hydrocele interferes, spot tenderness at the superior pole of the testis 
and just under the globus major of the epididymis is diagnostic (Randall). 17 
In torsion of the testicle, Preen’s sign is present whereas in hemorrhagic infarct 
of the testicle it is not. 

SUMMARY" 

A report of 3 cases of infarct of the testicie not due to torsion of the spermatic 
cordis presented. Two of these cases are of interest in that the onset was essen¬ 
tially painless. Thorough studies were made and yet the etiology was not dem¬ 
onstrated. A brief review of the literature is also presented. 

214 E. Fourth St., Panama City, Fla. 

*' Randall, A.: Tr. Assn. Genito-urin. Surg., 31: 2S3-294, 193S. 
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TORSION OF THE HYDATID OF MORGAGNI 
BEX E. FILLIS and WILLARD C. -MEYER 
From St. Francis Hospital, Evanston, lit. 

Torsion of the hydatid is a rare clinical syndrome which, when encountered, 
may manifest itself as any one of several syndromes of the gcnito-urinary tract. 
The condition is of interest clinically because of its presenting complaints, and 
also from the embrvologieal standpoint. Small rudimentary vestigial structures, 
remnants of the embrvologieal development of the testes and the kidney, are 
found to cause severe pain, and at times to become incapacitating in an occasional 
case. A review of the embryology concerned, the anatomy as well as the literature, 
is presented. Two cases of torsion are presented to demonstrate the pathological 
anatomy as well as the therapeutic approach. 

Pathological changes in the appendix testis and appendix epididymis are not 
encountered frequently. The subject was discussed first by Ombredanne in 1913. 
Alexander Randall, in 1935, reported 73 cases, and Scott collected So cases which 
he reported in 1940. More recently, in 1945, Vermeulen and Hagerty reported 
2 cases of torsion of the appendix testis. The usual disease involving the appendix- 
testis is that of torsion, and the symptoms are those of sudden severe localized 
pain on the affected side radiating along the respective spermatic cord. Edema 
of the scrotal contents and obliteration of land marks follow quickly so that 
the clinical picture may be confusing. Diagnosis at this time is usually estab¬ 
lished at surgery. Epididymitis, orchitis, funiculitis and torsion of the sper¬ 
matic cord enter into the differential diagnosis. Boys between the ages of 11 and 
14 years are most frequently affected. Only several cases after the age of 20 have 
been cited. 

Randall described the embryology of the sessile hydatid of Morgagni as the 
most consistently present rudimentary structure of the vestigial remnants of 
muellerian duct origin.” The structure is found on the anterior surface of the 
superior pole of the testes and averages 5 mm. in length. Its counterpart in the 
female is the appendix vesiculosa located below the fimbriated end of the fallopian 
tube. The appendix epididymis, which is often called the stalked hydatid, aiises 
from a few of the cranial mesonephric tubules. The remaining tubules, accoiding 
to Arey, become the efferent ductules of the epididymis, with the exception of the 
caudal group which remain as blind ending tubules known as the paradidymis. 
The appendix testis is of muellerian duct origin while the appendix epididt nns is 
of mesonephric origin. Due to the rarity of disease involving the appendix testis, 
the following 2 cases merit discussion. 

CASE REPORTS 

Case 1. A boy aged 12 entered St. Francis Hospital, Evanston, Illinois^ on 
April 8, 1945 complaining of recurrent attacks of right lumbar pain radiatm 0 

Presented before the Chicago Urological Society, April 24, 1952. 

Accepted for publication May S, 1952. 
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the right testicle over a period of 4 months. The attacks had occurred frequently 
and lasted several days. The pain was usually dull in the lumbar region, becoming 
severe and cramp-like in the right lower quadrant of the abdomen, with radiation 
to the right testicle. 

On several occasions he was dismissed from classes in school during these 
attacks. His past history was negative except for the removal of an acute sup¬ 
purative appendix at the age of ten, and one attack of pyelitis at the age of six. 
Physical findings were those of a healthy, somewhat obese boy. There was tender¬ 
ness over both renal areas. The right seminal vesicular region was definitely 
tender. Both testicles were in the scrotum and the scrotal contents normal to 
palpation. A small left varicocele was present. 

A cvstoscopic survey, including retrograde urography, was performed. The 
urethra and bladder appeared normal except at the trigone contiguous to the 
nght seminal vesicle, which was red and injected. All laboratory tests, including 
unne cultures, were normal. Retrograde urography revealed a normal upper uri- 
uan tract. He was discharged 5 days after admission, without symptoms. In 
willing the findings with the patient’s mother, no neurotic tendencies on the 
part of the boy had been observed. Eleven days later the patient was seen at the 
° ee and re-admitted to the hospital. His symptoms were more marked and in 
araition to the dull right lumbar pain there was a sharp, radiating pain to the 
e Pididymo-testicular region, with definite tenderness in the area of the tes- 
c ?' ^ le spermatic cord was normal. During examination of the scrotum the 
Pa lent \ olunteered to locate “a small, painful something that was very sore”. 

, e ' en manipulated a freely movable pea size mass that appeared bluish through 
be thin transluscent- scrotal wall. 

folio St ' angUlated °‘ VS ^ -Morgagni was removed from the right testicle the 
h had if ^ aV " P w '' c ' e appeared about 1 cm. long and the size of a horsehair. 

,, een t'risted through many turns. The cyst was .5 cm. in diameter, thin 
in<r and tl- ansparent. It was filled with a cloudy, bluish-grey mucous contain- 

“ Uffierous re d blood cells. The patient recovered completelv and has been 
symptom free. 

Cq^ 

Sev °’ C . vear old patient was referred April 5, 1946. His complaint was 

Serie- f 11 " 1 dle testicle of 5 days’ duration. His symptoms followed a recent 
had bee C °. ai ^ P ar ties. Acute epididymitis had been suspected and sulfa therapy 
co ,. 6U • the general doctor who first saw him. He had a history of un- 
r'ellent < <y te,d ® onorr ^ ea t urethritis 7 years previously. Physically he was in ex- 
the urin^ ea hh and without fever. Xo urethral discharge was present and 
the en' no,ma h Extreme tenderness was elicited in the left upper pole of 
^dema 1 -'"mo-testicular region. Xo inflammatory changes, such as redness or 
palpation 610 eVlc ^ en t- The spermatic cord was normal, as was the prostate to 

FranelJri^ e f evere P a ' n and distress the patient consented readily to enter St. 
surgen- °T^ a ^ w 'th the diagnosis of “torsion of the cyst of Morgagni.” At 
tide about lntarcera t e d cyst was found under the pit of the epididymis and tes- 
out three-fourths submerged. It was about 0.7 cm. in diameter and had 
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the appearance of a glazed fish eye. The surrounding rim of tissue was red and 
tense. The testicle and epididymis were otherwise normal. The cyst was dissected 
free, and, when ruptured, released about 1 cc of dark colored fluid under great 
pressure. The patient was quickly relieved of his pain. 



Fig. 1. Loose fibrous tissue contained in hydatid after torsion. X 130 



Fig. 2. Low power view of attachment of hydatid to tunica albuginea of testis. Note 
seminiferous tubules at lower border. X 75 

MICROSCOPIC STUDY 

Case 1- The specimen was made up of loose fibrous tissue with some edematous 
fluid seen separating the fibres. Within the stroma, occasional polyinorphoim 
clear leukocytes were seen with a few erythrocytes noted (fig- !)• Thin wa e 
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blood vessels filled with protein, precipitate, and erythrocytes were also seen. 
Xoepithelial inclusions were seen in the stroma, as is occasionally" described. Tail 
columnar cells usually found covering the entire structure were not seen in this 
case. A covering of several layers of fibrocytes which were dark staining and well 
differentiated was seen (figs. 2 and 3). 




ail 0 1 ee tions showed a stroma of loose fibrous tissue with lyunphocytes and 

wer e ^een ^ eu ^ 0CJrte - Thin walled blood vessels filled with many erythrocytes 
str UC j,, J , xtens i v e epithelial inclusions were seen with the central area of the 
n ar ciliated 6111 ^ ** * ar ® e cav ^i r filled with cellular debris and fined by a tall eolum- 
cp 1 1helium. In some areas the lining of the cavity had enfolded upon 
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itself (fig. 4), which, together with the lining epithelium, appeared not unlike the 
fimbriated portion of the fallopian tube. The outer covering of the cyst was devoid 
of an epithelial layer but appeared to be covered by a layer of fibrous tissue which 
was continuous with that seen in the stroma. In a recent survey of the histological 
structure of the appendix testis, the presence of epithelial inclusions within the 
stroma of the structure was found to be uncommon. 

SUMMARY 

Two cases of disease of the hydatid of Morgagni have been presented. Case 1 
had symptoms referable to the right renal-ureteral region during a period of 4 
months preceding complete strangulation. The development of the pathological 
condition occurred under observation and surgical intervention interrupted the 
usual course of inflammatory changes within the scrotum. Case 2 was unusual in 
that the patient’s age was 28 and the cyst was incarcerated. 
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RADIORESISTANT TESTIS TUMORS: RESULTS IN 133 CASES; 
FIVE-YEAR FOLLOW-UP 


LLOYD G. LEWIS 

From the Georgetown University School of Medicine, Washington, D. C. 


The highly malignant tumors of the testis included in this study require a 
lethal tumor dose of x-rays in excess of 3000 r } .. Seminomas and benign tumors 
are excluded. Undifferentiated carcinoma, adenocarcinoma, papillary adeno¬ 
carcinoma, trophocarcinoma and chorio-epithelioma in simple or complex form 
as in the so-called “Embryonal Carcinoma” grouping of Friedman and Moore 1 
are the malignant elements of these tumors. Tumors of adult or mature teratoid 
structure with or without obvious carcinomatous elements may metastasize 
identically' or as carcinoma and these structures resembling normal tissues are 
highly radioresistant. 

The patients in this series were operated upon by’ the author or under his 
direction at Walter Reed General Hospital prior to July’ 15, 1946. Follow-up 
studies were conducted and all living patients in this series were examined by a 
group of consultants at Walter Reed Army Hospital during the years 1950-51. 
this restudy was made possible by’ the cooperation and financial backing of the 
National Research Council, the Veterans Administration and the staff of Walter 
Reed Hospital. 

Statistics on the results of treatment of the total series of 250 patients are 
found in table 1. X-ray mortality’ indicates deaths from high voltage radiation 
incident to perforation of stomach or duodenum. 

The results of treatment of 50 patients with radioresistant tumors admitted 
"ith widespread or inoperable retroperitoneal metastatic involvement are found 
in table 2. 

The results of radical orchiectomy’ and million volt x-ray’ therapy’ on 55 pa¬ 
tients with radioresistant tumors without evidence of metastasis are recorded 


■n table 3. 

The results of radical orchiectomy’ and million volt x-ray’ therapy’ on 28 pa¬ 
tients with removal of retroperitoneal metastatic nodes are recorded in table 4. 
The very’ satisfactory results obtained in the cases of seminoma are considered 
0 be due to a highly efficient irradiation both prophylactic and therapeutic 
earned out under the” direction of Dr. Milton Friedman of New York. We do 
not believe that the slightly higher rate of survival of patients with seminoma 
a fer radical orchiectomy’ over those treated by’ simple orchiectomy followed by’ 
! gh v oltage radiation is significant. Radical orchiectomy’ for seminoma has 
ri'en us information concerning the incidence and mode of metastatic spread 
n influenced radiation techniques. Col. J. C. Kimbrough believes that 
radical surgery is indicated for all malignant testis tumors in the absence of wide¬ 
spread metastasis. We have no objection since the operation in our hands has 
>een free of mortality and of low morbidity. In private practice patients are 
°$pitalized for less than 10 days for radical orchiectomy. 

deLhU a l an nual meeting, Mid-Atlantic Section, American Urological Association, Phila- 
i p r j’ I* 1 ■ 1 April 17, 1952. 

edman, X. T5. and Moore, It. A.: Mil. Hurg., 99: 573, I04G. 



842 


LLOYD G. LEWIS 


We aie convinced that radical surgery is indicated for all malignant radio¬ 
resistant tumors of the testis when preoperative studies indicate no evidence of 
widespread involvement. One can logically raise the question as to whether our 
higher survival rate for radioresistant tumors is due to the radical surgical ap¬ 
proach or due to high voltage radiation. It is not quite fair to compare the poor 
results of radiation in the series of patients with widespread or inoperable meta- 
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static involvement (table 2) with the results of radical removal of relative y 
small metastatic lesions in 28 patients (table 4). It should be pointed out, how¬ 
ever, that there has been no operative mortality whereas the mortality fmm 
million volt radiation in excess of 5000 r is fairly high. We would not hesitate to 
recommend tumor dosage of 5000 r } for patients with retroperitoneal lympi 
node involvement but the prophylactic dosage of such an amount of radiation 
is absolutely contraindicated. Excretory or retrograde pyelograpluc studies wi 
discover only the very large lesions and more particularly those on the left si e. 
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Therefore, it seems logical to do retroperitoneal node dissections on patients with 
radioresistant tumors in order to establish the presence or absence of involvement 
and to remove metastatic nodes. 

Table 5 illustrates the findings in the 13 patients who have survived 5 years 
or more following orchiectomy for metastatic testis tumor. 

Study of table 5 indicates that in five instances the metastatic nodes were 
identical with the primary tumor (trophocarcinoma). Undifferentiated earci- 
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met'iJ""- 1 m f tastas i ze identically" or as trophocarcinoma. Teratocarcinoma can 
^aJignai* Ze *^ en ^ ca ^!' but usually" the metastases take the form of the most 
are u<i[;iU e ' emen ^’ trophectoderm. The earliest microscopic metastatic lesions 
didte * llnr fiffereutiated carcinoma. In only" 1 case in this series, however, 
a. ; sen •" ocaicl uoma which showed seminoma in the primary’ tumor metastasize 
follnn-; ° nia ’ °^ ler W01 'ds, this one patient may have been cured by radiation 
ft 01 c h*ectomy. 

ar ound°the ^ em P^ as ' Izec f that in this series of cases the prerenal (nodes at or 
tav a n lena l Pedicle), precaval (nodes on the anterior surface of the vena 
( n °des to th ^ en * lance °f the right internal spermatic vein) and para-aortic 
e left of the aorta in the case of left sided tumor) nodes were involved 
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in all instances except for one patient who had direct extension of tumor in the 
spermatic cord. Metastatic involvement from tumors limited to the testis proper 
are regularly found in the region of the renal pedicle or entrances of the internal 
spermatic vessels. When the tunics of the testis are involved, metastatic nodes 
may be found along the common and external iliac vessels. The external inguinal 
nodes (correctly called suh-inguinal because the}' lie below Poupart’s ligament) 
are not usually involved unless the scrotum itself is involved. After radical sur¬ 
gery for testis tumor it should not be necessary to radiate the inguinal region. 
Therefore, edema of the penis, scrotum and thigh from radiation effect would be 
eliminated. 

The effect of radiation of the retroperitoneal nodes on the adjacent structures, 
stomach and duodenum, and upon the spinal cord itself varies greatly with the 
individual. Three thousand r> is considered “safe dosage” and sufficient for semi¬ 
noma. There has been radiation gastritis with dosage of from 4000 to 5000 r to 
the area of the renal pedicle but when dosage of 5000 r y or more is delivered to 
the retroperitoneal node area perforation of the stomach or duodenum commonly 
results with a high mortality. Firm of our patients from whom we removed retro¬ 
peritoneal metastatic nodes of highly malignant nature died from 1 ]A to 3 years 
following surgery and prophylactic radiation in excess of 5000 iy and at autopsy 
there was no evidence of metastasis. 


SUMMARY 

Radical orchiectomy is considered indicated for all malignant testis tumors 
requiring more than 3000 iy lethal tumor dosage. The lethal tumor dose for 
seminoma is less than 3000 r,. It is considered better to perform the retroperi¬ 
toneal node dissection and removal of the entire spermatic cord at the time of 
orchiectomy but there seems to be very little difference in the survival rate in 
the patients who have had retroperitoneal resection performed after the patho¬ 
logical diagnosis from simple orchiectomy is established. Biopsy of testis tumor 
is not considered a safe procedure. Tapping of a hydrocele to facilitate bimanual 
palpation of the testis may be indicated. Col. J. C. Kimbrough and his staff at 
Walter Reed Army Hospital and the author have performed over 300 radical 
resections of the retroperitoneal nodes without mortality and with remarkably 
low morbidity. 

When there is involvement of the retroperitoneal nodes at the level of the 
renal pedicle, the transthoracic approach, as described by Leadbetter et al. is 
considered best. In the absence of metastatic nodes at the renal pedicle demon¬ 
strated by means of excretory or retrograde pyelographic study, we do not. 
routinely perform the transthoracic operation. If, however, metastatic nodes 
are found at the renal pedicle by the retroperitoneal route, the operation can e 
extended to use the transdiaphragmatic approach. Whereas complications o 
retroperitoneal surgery have been few, we believe that the routine use of t ie 
transthoracic approach would add considerably to morbidity and possi o y 0 
mortality. One should not hesitate to do all of the surgery that is necessaiy o 
cure these young men of malignancy. 

915 — 19th St. N.W., Washington 6, D. C. 

2 Leadbetter, W. F., Feeley, J. R. and Wheeler, J. S.: Urol. Survey, 1: 447, 1951. 
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A MALIGNANT TESTIS TOIOR WITH HEPATIC METASTASIS IX A 

GRIZZLY BEAR 

WILLARD E. GOODWIN',* JOHAN N. deKLERIC and DWIGHT C. McGOON 

Frm the James Buchanan Brady Urological Institute, and the Department of Pathology , The 
Johns Hopkins Hospital, Baltimore 

Spontaneous malignant testis tumors in domestic animals are not rare. 1 - 2 - s - 4 
However, Fox found no mammalian testis tumors in 1,S60 autopsies on captive 
inW animals dying in the Philadelphia Zoological Garden. 5 So far as we know 
there are no previous reports of testis tumors in bears, although on the basis 
of the common origin 6 of the bear and the dog (in which they occur not infre¬ 
quently) they might be expected to occur. 

An aged and infirm grizzly bear died suddenly in the Baltimore Zoo. 7 He was 
said to be 34 years old and had been sick for over a year. There was no gross 
evidence of gynecomastia nor history of sexual precocity. A partial autopsy 
"a.v performed 24 hours after his death. 

The bowel was full of pinworms. There was a large tumor of the left testis 
surrounded by a dense fibrous capsule (fig. 1). The right testis was atrophic. The 
of the urinary and genital tract was normal. The prostate was small and 
TU- The liver contained a large well-encapsulated solitary metastasis (fig. 2). 

n section the testis tumor was yellowish-brown, very firm and in some areas 
lf, re was calcification. There were many cystic areas. Grossly the appearance 
-uggfoted a teratoma. The liver metastasis was whitisli-vellow and quite firm 

throughout. 

* Pathologist’s report (S.P. Xo. 51-loOS) is as follows: “The gross specimen 
. shows a large segment replaced by a rounded nodule of metastatic tumor 

, c mea sures about 10 cm. in diameter. It is white and firm. One testis is 
^Paced k. v 14 large mass measuring about 10 by 6 by 6 cm. and surrounded 
area 3 61156 CQlme< T' ve tissue capsule, with the cut surface showing irregular 
ea> of firm white tissue interspersed with other areas of cystic and liemor- 
c l* an Se with much calcification. 

The C,0 eo I :> i c: The testicular tumor assumes varying degrees of anaplasia, 
hr C '! 1 . mr k er l cellularity is interrupted by areas of necrosis, hemorrhage, and 
Hiei- 1 aU< ^ S Saline connective tissue. Where the ceUs are best differentiated 
are large and polygonal with abundant pink cvtoplasm and small round 

* p r 

versitv^nf'r •M ( l re js; The Department of Surgery, Urology; School of Medicine, The Uni- 

A «epedmr° rll m- L °? All geles. 

WeldmaD f ir P » ,C xi 10n A P ri l 1 4 M952. 

P-76. Phiujii ,A ooplasms of domesticated animals. (Mavo Clinic Monographs), 

: Innes j d w P aV a: A Y- B. Saunders Co.. 1932. 

’RuddliM- if hi -'coplastic diseases of testis in animals. ,1. Path. & Bact.. 54: 4S5. 1942. 
"5 :165 19^3 an< l Willis, R. A.: Testicular teratomas in horses. J. Path. & Pact., 

s Fex. H . fy' : Pathology of Tumours. St. Louis: C. V. Mostly Co., 194S, pp. 554-5S4. 
Vo., 1903 " tsease in captive wild mammals and birds. Philadelphia: J. B. Lippincott 
6 ( '7, • 

Fcicn Ce J* le ori eiu of the dog. Natural History, 43. Feb.. 1939. (Reprinted as 

T Bahininro c °' . ’ Mie American Museum of Natural History.) 
uunore Sun, April 9 . 1951. p. 26. 
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_Fig. 1 Large tumor of left testis surrounded by dense fibrous capsule (right above). 
Right testis vas atrophic. 



Fig. 2. Liver contained a large well-encapsulated solitary metastasis 

nuclei. Very fine yellowish-brown pigment granules, which do not take a posi¬ 
tive Prussian blue reaction, are contained within many of these cells, and thus 
they resemble interstitial or Leydig cells. There are transitional stages be tv een 
this cell type and the abundant anaplastic cells, which have small dark round 
nuclei and little or no cytoplasm. In many areas irregular columns of these 
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of structure which is not uncommon in interstitial-cell tumours. The fact that 
the bear is closely related to the dog again supports this diagnosis, since the 
interstitial-eell tumours are quite common in the dog. I feel sure that the tumour 
is not a seminoma, and there is certainly no evidence in the sections which you 
sent to suggest that it is a teratoma. 

“The tumour in the liver is, I think, undoubtedly a metastasis from the testicu¬ 
lar tumour.” 


DISCUSSION 

Although interstitial cell tumors of the testis are rare in humans 9 ' 10 they are 
apparently quite common in the doge The common ancestry of bears and dogs 6 
would suggest that bears might also frequently suffer with this type of tumor, 
although it is not previously reported. Interstitial cell tumors in humans are 
commonly associated with sexual precocity and/or gynecomastia. 10 This is not 
reported in animals and was not observed in this case. Most animal interstitial 
cell tumors have been reported in old dogs. The bear reported here was very 
old, approaching the limit of reported age for bears in captivity (35 years). Specu¬ 
lation may arise as to whether or not the interstitial cell tumors in aged animals 
are comparable with those in young humans even though the}' are apparently 
of the same tissue origin. 


SUMMARY 

A malignant testis tumor, probably originating in the interstitial cells, with 
metastasis to the liver, is reported because of its occurrence in an aged captive 
grizzly bear. It is compared with similar tumors reported in old dogs on the 
basis of the common ancestry of the bear and the dog. 
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UROKOX SODIUM 70 PER CENT IN EXCRETORY UROGRAPHY 

CAREY N. BARRY and DALTON K. ROSE 

From the Department of Surgery, Division of Urology, Washington University S'hool of 
Medicine, Barnes Hospital and Mallinckrodt Institute of Radiology, Si. Lomr, Mo 


An ideal contrast medium for urography must be fluid, composed of inert 
nontoxic material, which injected intravenously will be nonirritating to tissue, 
have a low osmotic pressure, give a high contrast, and be rapidly and entirely 
evereted in a reasonable time, leaving no ill effects. We have had heretofore 
solutions which almost entirely met these criteria, but we still had a large per- 
centage of incompletely filled pyelograms which were not surgically diagnostic. 
This is in part due to continued peristalsis by the renal drainage system and in 
great part to an insufficient concentration of the contrast medium. The present 
paper reports the use of a more concentrated solution (70 per cent j of Urokon 
m o\er one thousand eases. Analysis of the observations leads to the con Go-ion 
at the higher dosage used increases two-fold the percentage of diagno-ri" 
intravenous pyelograms while producing fewer untoward effects than previou • 
'ludies would indicate. 


In 1950. the Alailinckrodt Chemical Works introduced Urokon 4 -Sodium 
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Iopax. 'I hey concluded that the pyelograms when Urokon was used gave greater 
contrast. Urokon pyelograms appeared earlier and disappeared more rapidly 
than those with Neo-Iopax. With each medium 33 per cent of the “nonsurgical” 
cases were inadequate. In those cases where surgery was contemplated, 72 per 
cent with Urokon and 74 per cent with Neo-Iopax were inadequate. Those 
pyelograms made with Neo-Iopax were in general more completely filled in an 
individual film and the calyceal and ureteral collecting systems appeared more 
relaxed. At the very rapid rates of injection, Urokon pyelograms were much too 
sketchy in total visualization even using all films. This hypermotility could be 
controlled by slow injection of the medium. They recommended that the rate 
of injection of Urokon should be optimally four minutes. A rapid rate of injec¬ 
tion predisposed to a greater number of side reactions, but the more rapid the 
injection the more opaque was the pyelographic shadow. 

Wall and Rose 6 in presenting intravenous nephrography not only described 
a simple method for brilliant outlining of the renal shadow but demonstrated 
repeatedly completely filled pyelo-ureterograms following the rapid injection of 
50 cc of 70 per cent Urokon. They stated: “Comparisons with routine excretory 
urograms on the same patients suggest that the present dosage in use for ex¬ 
cretory urography does not provide the maximum amount of contrast medium 
that can be utilized by' the kidney.” This observation led to the present investi¬ 
gation of 70 per cent Urokon in routine pyelography. 

In this paper are embodied the results of that investigation in 1160 consecutive 
cases of routine pyelography employing varying amounts of 70 per cent Urokon.* 


TECHNIQUE 

The patients were prepared for excretory urography. All patients were de¬ 
hydrated. The vast majority, both hospital and out-patients, received cathartics 
as well. Castor oil 30 cc or milk of magnesia and cascara in varying proportions 
(30:4 cc or 20:10 cc) were employed. The best preparations were consistently 
obtained with castor oil 30 cc administered after the evening meal. The routine 
flat film was taken on standard urographie tables for correction of technique and 
comparison with following pyelograms. The patients were asked about previous 
allergic phenomena and where indicated skin tests for sensitivity accomplished. 
The medium was then injected from an ordinary 50 cc Luer Lok syringe through 
needles ranging in gauge from 20 to 18. The time of injection was as rapid as 
ordinary effort permitted through the needle in use. Almost all injections wcie 
completed within 15-20 seconds. Film exposures in adults were made at 5, 10, 
and 15 minutes with an erect film immediately following the 15 minute flat film. 
Delayed exposures were made when conditions so indicated. Due to the moic 
rapid excretion in children, the first film was made at 3 minutes following com 
pletion of injection with subsequent pyelograms at 8 and 12 minutes. 

6 Wall, B. and Rose, D. K.: The clinical intravenous nephrogram: Preliminary report. 

J. Urol., 66: 305-314, 1951. _ am ' A Thorpe 

* The medium as well as energetic assistance was furnished by Dr. Melvin 

of the Mallinckrodt Chemical Works. 
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QUALITY OF PYELOGRAMS 

The standard adopted for grading the pyelograms was based on that contrast 
sri filling which are obtained in a well filled retrograde pyelogram. Such pyelo- 
griias are of surgical diagnostic quality. The films were graded accordingly in 
dr raising quality from 1 to IV with 1 considered equivalent to a perfect retro¬ 
grade filling. In the large group of cases presented several observers at the daily 
combined radiological-urological staff conference took part in the grading; so 
an unbiased opinion is more nearly presented.' Grade IT represents nonvisualiza- 
Con even on reasonably delayed films and represents many patients who Decause 
<r extreme renal damage or azotemia should never have had excretory pyelo- 
grsmsinthe first place. After reviewing the cases, the division between diagnostic 
ttd non-diagnostic films falls between grades II and II — , as seen in table 1. 
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Iopax. They concluded that the pyelograms when Urokon was used gave greater 
contrast. Urokon pyelograms appeared earlier and disappeared more rapidly 
than those with Neo-Iopax. With each medium 33 per cent of the “nonsurgical” 
cases were inadequate. In those cases where surgery was contemplated, 72 per 
cent with Urokon and 74 per cent with Neo-Iopax were inadequate. Those 
pyelograms made with Neo-Iopax were in general more completely filled in an 
individual film and the calyceal and ureteral collecting systems appeared more 
relaxed. At the verj’ rapid rates of injection, Urokon pyelograms were much too 
sketchy in total visualization even using all films. This hypermotility could be 
controlled by slow injection of the medium. They recommended that the rate 
of injection of Urokon should be optimally four minutes. A rapid rate of injec¬ 
tion predisposed to a greater number of side reactions, but the more rapid the 
injection the more opaque was the pyelographic shadow. 

Wall and Rose 5 in presenting intravenous nephrography not only described 
a simple method for brilliant outlining of the renal shadow but demonstrated 
repeatedly completely filled pyelo-ureterograms following the rapid injection of 
50 cc of 70 per cent Urokon. They stated: “Comparisons with routine excretory 
urograms on the same patients suggest that the present dosage in use for ex¬ 
cretory urography does not provide the maximum amount of contrast medium 
that can be utilized by the kidney.” This observation led to the present investi¬ 
gation of 70 per cent Urokon in routine pyelography. 

In this paper are embodied the results of that investigation in 1160 consecutive 
cases of routine pyelography employing varying amounts of 70 per cent Urokon. 


TECHNIQUE 

The patients were prepared for excretory urography. All patients were de¬ 
hydrated. The vast majority, both hospital and out-patients, received cathartics 
as well. Castor oil 30 cc or milk of magnesia and cascara in varying proportions 
(30:4 cc or 20:10 cc) were emplojmd. The best preparations were consistently 
obtained with castor oil 30 cc administered after the evening meal. The routine 
flat film was taken on standard urographie tables for correction of technique and 
comparison with following pyelograms. The patients were asked about previous 
allergic phenomena and where indicated skin tests for sensitivity accomplished. 
The medium was then injected from an ordinaiy 50 cc Luer Lok syringe through 
needles ranging in gauge from 20 to 18. The time of injection was as rapid as 
ordinary effort permitted through the needle in use. Almost all injections r\ere 
completed within 15-20 seconds. Film exposures in adults were made at 5, Iff 
and 15 minutes with an erect film immediately following the 15 minute fiat film. 
Delayed exposures were made when conditions so indicated. Due to the more 
rapid excretion in children, the first film was made at 3 minutes following com 
pletion of injection with subsequent pyelograms at 8 and 12 minutes. 

5 Wall, B. and Rose, D. K.: The clinical intravenous nephrogram: Preliminary report. 

J. XJrol., 66 : 305-314, 1951. ^ f ■, * \ Thorpe 

* The medium as well as energetic assistance was furnished by Dr. lUeivm 
of the Mallinckrodt Chemical Works. 
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QUALITY OF PYELOGRAMS 

The standard adopted for grading the pyelograms was based on that contrast 
and filling which are obtained in a well filled retrograde pyelogram. Such pyelo¬ 
grams are of surgical diagnostic quality. The films were graded accordingly in 
decreasing quality from 1 to IV with 1 considered equivalent to a perfect retro¬ 
grade filling. In the large group of cases presented several observers at the daily 
combined radiological-urological staff conference took part in the grading; so 
an unbiased opinion is more nearly presented.'Grade IV represents nonvisualiza- 
tion even on reasonably delayed films and represents many patients who because 
of extreme renal damage or azotemia should never have had excretory' pyelo- 
gramsin the first place. After reviewing the cases, the division between diagnostic 
and non-diagnostic films falls between grades II and II — , as seen in table 1. 


Table 1 . Quality of pyelogram 


GRADE 

ICUUBES 

1 

55 

I- 

1 320 

11+ 

! 70 

II 

273 

II- 

167 

IIT+ 

! ll 

III 

177 

III- 

41 

IV 

2b 

total 
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and *i ^ cases reported, consecutive cases executed by both the radiological 
u °° lca l departments, there are represented all types requiring excretory 
35 3 as an aid to diagnosis and therapy'. It may be seen that 407 cases or 

criteria n °* J diagnostic; that is, were not well filled enough to satisfy 
more a . , or P Ur Poses of surgical intervention. It is felt that these standards are 
ar o iuQTi i^ lan cus t° ma rily employed in papers dealing with this subject but 
e \cret" 6 ^ ur *d ier believe that our 62 per cent of surgically diagnostic 
intrav ^ P3’ r d°grams is by far better than heretofore obtained with any other 
P.velotn 110118 cor d ,ras ! medium. The density is quite noticeably greater and the 
in simult; 1118 ^ ere bj r clearer and brighter. In those well-filled, the entire pelvis 
stalsis 0 fT US P^ ase i aQ d those broken into filled segments due to peri- 
great d' C . a ^ ces ’ mfundibula, and pehris, we find this increased density of 
must , ag . nos,ac va ^ ue > particularly in the latter where a complete pyelogram 
j n P lece d together. 

blocks in ' VG ^ ave continued the investigation of the x'alue of pressure 
e\iqi nE . • Gxcretor 3 r urography where they were not contra-indicated by pre- 
Table 2 * nnS '° 0r ex f'ri n sic obstruction. 

summarizes our findings in the 937 cases where the use of blocks was 
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or was not indicated. It is significant to note that about 10 per cent more cases 
are diagnostic when blocks are used. 

DOSAGE 

In this paper there are included 142 cases in which 50 cc of 70 per cent Urokon 
was injected. Of this group 73 per cent were diagnostic. A very significant and 
convincing argument in favor of increased amount and concentration of medium 
is readily apparent when the results of 36 p}'elograms in children 16 j'ears and 
under are analyzed. Twenty-five were under 10 years. All under 4 j’ears of age 
received 12-15 cc. Those 6 years of age and above received 25 cc except two. 

Table 2. Use of compression blocks 



DIAGNOSTIC 

| NON-DIAGNOSTIC 


with blocks 

without blocks , 

with blocks 

v-ithout blocks 

Number . 

Per cent . 1 

207 

GGA% j 

365 

5S% 

104 

33% 

261 

42% 


Table 3. Best filling pyclogram 


TIMT 

| UINUTKS 

| HOURS 

OTHERS| 

TOTAL 

S 

10 

is 

j 15E 

1 20 

1 25 

I 30 

45 

1 

l 2 

1 3 



Number.| 

376 

1 335 j 

240 

s 

10 

7 

20 

3 

19 J 

i 

5 | 

1 1 

1 

1025 


Table 4. Uiokon recovery from urine after injection of 50ccof 70 per cent Urokon (So gm.) 



0-6 HOOKS 

6-12 HOUKS 

|l2-18 HOOKS 

18-24 HOORS 

24-30 HOOKS 

TOTAL 

Case 1 

_ 

- 

_ 

_ 

— 

93. S% 

Case 2 

— 


— 

— 

— 

90.0% 

Case 3 

S2.S% 

4.7% 

1.5% 

0 5% 

— 

S9.5% 

Case 4 

5S.5% 

17.0% 

5.2% 

2.5% 

0.4% 

S3.6% 

Case 5 

SS.2% 

4.5% 

1.0% 

0 0% 

. 

93.7% 


One of these received 15 cc, and the other, a girl of 15 with a congenital absence 
of one kidney and 8 years postoperative from ureterosigmoidostomy, receive 
50 cc of 70 per cent Urokon. The latter had no reaction beyond the usual taste 
and flush. The .youngest child, months, received 12 cc. Of this group, 86 per 
cent were surgically diagnostic. 

EXCRETrON OF THE MEDIUM 

It has been stated by all observers that Urokon is the most rapidly excieted 
of all the common]}" employed contrast media. This is most graphically presente 
in table 3, which lists the him time demonstrating the best filling pyelogiam. 
In 1025 cases where this observation was noted, 951 or 92.8 per cent filled wit ua 
15 minutes. Delayed filling, of course, occurred almost without exception v. leie 
partial urinary obstruction existed. In a busy clinic or office the rapidity wi 1 
which the medium is concentrated should be of prime importance. 
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t rokon is not decomposed in vivo, and is excreted unchanged. 6 Urokon re¬ 
covery studies were made* on total 2-i hour urine specimens following intra¬ 
venous nephrography where 50 cc of 70 per cent Urokon (35 gm.) was injected 
iflo patients. In 2 cases only the total excretion was measured, these being 93.8 
per cent and 90 per cent respectively. The other 3 cases were divided into 6 
lours increments. Reference to table 4 and figure 1 reveals that the vast majority' 
! ^ ie medium is recovered in the first 6 hour specimen. 

hall and Rose J previously reported that 50 cc of 70 per cent Urokon educed 
b’liaiy elimination of the medium, occasionally affording excellent gallbladder 
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PERIOD OF URINE COLLECTION 
AFTER UROKON tSOce. 70*7.5 
INJECTION (HOURS) 

V. RECOVERT SHOWN BY SOLID LINES 
LOG V. RECOVERY SHOWN BY DOTTED LINES 



Pig. 1 

^theT ' U pa ^ ents P 00r renal function. Considering this fact in addition 
ro _ e °' s medium in transfer from ampule to syringe, to patient, this is 
markable excretion recovery'. 


REACTIONS TO INJECTION 

r n J he tabulation of this large series of cases, the observers became lax in 
0 f | ! ng presence or absence of reactions because of the marked absence 
gro° X>C ' eaCtions ' t r °r this reason, only 556 of the total are so noted. Of this 
J P ^ or §9-0 per cent had no reaction. The majority of the patients experi- 



• nr d ,., ir i>- - . u “ "ere conducted oy u r. . 
* lalhnckrodt Chetnicnl Works laboratories. 
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or was not indicated. It is significant to note that about 10 per cent more cases 
are diagnostic when blocks are used. 

DOSAGE 

In this paper there are included 142 cases in which 50 cc of 70 per cent Urokon 
was injected. Of this group 73 per cent were diagnostic. A very significant and 
convincing argument in favor of increased amount and concentration of medium 
is readily apparent when the results of 36 pyelograms in children 16 years and 
under are analyzed. Twent 3 r -five were under 10 years. All under 4 years of age 
received 12-15 cc. Those 6 years of age and above received 25 cc except two. 

Table 2 Use of compression blocks 



DIAGNOSTIC 

| NON DIAGNOSTIC 


with blocks j 

without blocks 

with blocks 

without blocks 

Number 

1 207 

365 

104 

261 

Per cent 

0634% 

58% 

33% 

42% 


Table 3. Best filling pyclogram 


TIME 

| MINUTES 

HOURS 

| OTHERS 

TOTAL 

1 * J 

10 

IS 

1SE| 20 

25 

.1 

■15 

[ 1 

I’M 

Number 



240 

8 10 

7 

20 

3 

19 

'•M 

1 

1025 


Table4 Ui okon recovery from urine after injection of 50 cc of 70 per cent Urokon (35 gm ) 



0-6 HOURS 

| 6-12 HOURS 

jl2-!8 HOURS 

18-24 HOURS 

24-30 uours 

TOTAL 

Case 1 

_ 

_ 


_ 1 

— 

03 8% 

Case 2 

— 

— 


— 1 

— 

90 0% 

Case 3 

82 8% 

4 7% 

'' 3 5% 

0 5% 

— 

S9 5% 

Case 4 

58 5% 

17 0% 

5 2% 

2 5% 

0 4% 

S3 6% 

Case 5 

S8 2% 

4 5% 

3 0% 

0 0% 

— 

93 7% 


One of these received 15 cc, and the other, a girl of 15 with a congenital absence 
of one kidney and 8 years postopeiative from ureterosigmoidostomy, received 
50 cc of 70 per cent Urokon. The latter had no reaction beyond the usual taste 
and flush. The youngest child, 2 Yi months, received 12 cc. Of this group, 86 per 
cent we te surgically diagnostic. 

EXCRETION OF THE MEDIUM 

It has been stated by all observers that Urokon is the most rapidly excreted 
of all the commonly employed contrast media. This is most giaphically presente 
in table 3, which lists the film time demonstrating the best filling pyelogram. 
In 1025 cases where this observation was noted, 951 or 92.8 per cent filled wit in 
15 minutes. Delayed filling, of course, occurred almost without exception w lere 
partial uiinary obstruction existed. In a busy clinic or office the rapidity wi i 
which the medium is concentrated should be of prime importance 
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r ° ' 0n ' s no ^ decomposed in vivo, and is excreted unchanged. 6 Urokon re- 
j.en stu ies were made* on total 24 hour urine specimens following intra- 
"'here 50 cc of 70 per cent Urokon (35 gm.) was injected 
per p R t Sn d 11 ~ CaS6S ° n ^ r tbe total excretion was measured, these being 93.8 
hoursTn 811 per cent respectively. The other 3 cases were divided into 6 
fiffiil C !r en . tS ' ^ e i ere nce to table 4 and figure 1 reveals that the vast majority 
lb (I 6 r | Um 1S lecovcrec l in the first 6 hour specimen, 
biliary r'* • °- G Previously reported that 50 cc of 70 per cent Urokon educed 
6 irainatlon °f the medium, occasionally affording excellent gallbladder 



after UROKON (50cc - 70 V#) 
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G • Recovery shown by dotteo lines 
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to the'* P f atients with P° or renal function. Considering this fact in addition 

remartouT ° rnerIlum m transfer from ampule to syringe, to patient, this is 
rKa ole excretion recovery. 


REACTIONS to injection 

recordirT *? bulation of thih w;ri "- of e a « ; -, the observers beearne lax in 
of tr, • S the preM:tlr ' f: or ah.erir-e of reaction), because of the matked absence 

gro„n4o- :af c? r -' V ' ,r >l ""' r " it " ,u > " n, y r,r,< ‘ of fl,t: U,iA >IU - <o noted. Of ,) } ] H 
t P ‘ OT P" r huA no reaction. The majority of the patient*, experi- 
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enced a very transient foreign taste described as bitter or metallic. A like 
number experienced a minimal flush in the blush area, rapid in onset, and 
fleeting in duration. Neither taste nor flush were considered as reactions 
(except where flush was marked as noted in table 5) because of the very minimal 
response. Of the sum total, it is our impression that the percentage would vary 
toward a greater number without reaction. Notation of a reaction is more likely 
to occur than the contrary since it is forcibly brought to the attention of the 
observer. We realize that this is at variance with previous authors, 2,3> 4 who 
would have predicted a greater tendenc 3 r to reaction from their findings on slow 
injection and recommended dosage. We are at a loss to explain much of it, but 
suffice it to say, the results speak for themselves. 


Table 5. Reactions 



CASE 

No reaction . 

497 

Nausea with emesis 

21 

Plush (marked) 

13 

Nausea 

10 

Urticaria 

4 

Cough 

2 

Sneeze 

2 

Pain in shoulder 

2 

Severe reaction 

2 

Headache 

i 

Respiratory difficulty 

i 

Palpitation of heart 

i 

Total | 

556 


Table 5 presents the reactions noted. There were 2 patients who presented 
rather troublesome reactions, both of whom had nausea with emesis, fecal in¬ 
continence and drop in blood pressure to shock levels. Both made prompt ie- 
coveries with symptomatic and supportive therapy. 

Nausea and nausea and emesis, when they occurred, were early and fleeting, 
appearing within 1 minute from the onset of injection and clearing within 
minutes from onset of injection. Theie have been no lasting reactions. Urticaria 
occurred in 4 cases and with one exception cleared promptly after intravenous 
Benadryl (2-3 cc). It is the impression of the authors that much of the nausea 
ascribed to excretory urography is psychic in a fearful patient, who may no 
feel well after catharsis the night before. We have injected 25 cc of 30 pel cen 
Urokon rapidly in a significant number without reaction; although it is a so oui 
impression that nausea and nausea with emesis are more common wit; tie use 
of 30 per cent Urokon. The observation of Seevers referred to by iciai son 
and Rose 4 that Urokon acts as a central emetic drug producing vomiting an 
the prediction that if the drug is injected very rapidly the plasma concen ia. io 
may reach a level which will stimulate the vomiting mechanism, maj no 
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be borne out unless the larger dose overwhelms the center. Seevers 7 believes that 
this is not likely for this type of compound. The same authors state that the 
hvpermotility thought to be increased by very rapid rates of injection can be 
controlled by slow injection. We now believe that this is not true and that the 
so-called “hypermotility” so often seen in the hypertensive patient with a 
“spidery” pelvis is due to some not yet known intrinsic factor, which so far has 
escaped control. 

It has also been noted repeatedly that after a 50 cc injection of 70 per cent 
Urokon the immediate urine sample shows a shower of epithelial cells which 
some observers have thought resembled tubular cells. The percentage which show 
this reaction is not known but the impression is about 50 per cent. Still another 
group receiving 50 cc of 70 per cent have shown transient albuminuria (trace 
<o 1+ by heat coagulation). They represent a much lower percentage and the 
albuminuria has been absent on the following day in ten such cases that were 
followed. Further investigation on these two observations is now being carried 
on and will be reported at a later date. After a little over one year’s experience, 
no permanent injury has been noted in any patient receiving 70 per cent Urokon. 
Local spills cause immediate pain, and if any notable amount is spilled, it 
as been found judicious to inject hyaluronidase into the local area with gratify¬ 
ing results. Prior to the use of hyaluronidase sizable spills resulted in discomfort 
or 24-72 hours and the healing process left considerable fibrosis. Some half 
ozen cases of antecubital vein phlebitis have occurred and these mostly in the 
summer months. 

SUMMARY AND CONCLUSIONS 

Instrumental manipulation of the urinary’ tract should not be performed 
other than such as is necessary to arrive at an accurate diagnosis. Retrograde 
Pjelograms often may be complimentary to intravenous pyelograms. Toward 
this end, the authors present a preliminary’ report on the use of 70 per cent 
Urokon in routine excretory’ urography’. Salient features are: 

Greater density and higher contrast are obtained with 70 per cent Urokon 
than with any other intravenous medium. 

Surgically diagnostic pyelograms are increased to 62 per cent in adults and 
to 86 per cent in children. 

More rapid excretion and hence shorter examination time per patient. 

Greatly decreased toxic reaction over that of any’ other medium now employ’ed. 
Slow injection rate not necessary nor desirable. 

3720 Washington Blvd., St. Louis 8, Mo. 

7 Seevers, M. H., Personal communication. 
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